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THERMODYNAMIC AND RELATED PROPERTIES OF OXYGEN FROM THE 
TRIPLE POINT TO 300 K AT PRESSURES TO 1000 BAR 
L. A. Wetsr 
NBS compressibility measurements and thermodynamic properties 
calculations for oxygen have been extended.to higher pressures. The 
results of a new experimental program are presented in the form of 
PVT data in the temperature range 58 - 300 K at pressures up to 
800 bar. Tables of the derived thermodynamic properties on isobars 
to 1000 bar are given, including density, internal energy, enthalpy; 
entropy, specific heats at constant volume and constant pressure, 
velocity of sound, and the surface derivatives (8P/aT)p and (aP/ap),. 
Auxiliary tables in engineering units are also given. The accuracy 
of the data is discussed and comparisons are made with previous data. 
Key words: Density; enthalpy; entropy; oxygen; properties of fluids; 
specific heat; velocity of sound. 
1. Introduction 
Approximately eight years ago this laboratory began publishing a series of 
papers on experimental measurements of the properties of oxygen in the range 
from the triple point (approximately 54 K) to 300 K at pressures up to about 
340 bar. Included in this series were measurements of PVT data and derived 
thermodynamic properties [l], specific heats [2,3], velocity of sound [4], 
dielectric constant [5], viscosity [6], vapor pressure [7] and critical region 
behavior [8]. Recent developments in the design of spacecraft engines, however, 
have resulted in the need for thermophysical properties data at higher pressures. 
In an earlier, interim report [9], we extrapolated the above results to 690 bar. 
In this report we present new PVT measurements to 800 bar and the thermodynamic 
properties derived from them. Approximately 348 PVT data points were measured 
at 38 densities ranging from 15 to 41 mol/R (0.48 - 1.3 g/cm3). 
The data have been represented analytically for the purpose of interpolation 
and to allow calculation of the thermal properties. The tables of derived 
* 
This work was carried out at the National Bureau of Standards under the 
sponsorship of the National Aeronautics and Space Administration. 
properties have been extrapolated to 1000 bar. The results have been compared 
with published data in this temperature and pressure range. 
2. Experimental Method 
2.1 Description of the Apparatus 
The apparatus, which was designed to make PVT measurements on isochores 
(lines of constant density) was originally described by Goodwin [lo]. Later 
modifications were described by Weber [l] and by Prydz and Straty [ll]. Only a 
brief description will be given here. The sample holder is a heavy-walled copper 
cylinder of approximately 5 cm O.D. and 1.6 cm I.D. The volume of the cavity is 
27.25 cm'. Corrections are made for the change in volume with temperature 
and pressure. The sample is introduced, and the pressure is measured, via a 
stainless steel capillary having an I.D. of about 0.033 cm. Temperature is 
measured with'a platinum resistance thermometer mounted in a well in one end. 
The sample holder is mounted in a nearly adiabatic cryostat, and the small amount 
of residual cooling is balanced by means of a temperature controller and a heater 
wire wrapped around the outside of the container. Pressure is measured with an 
oil-operated dead weight gage described in detail in [l]. Corrections were made 
for the hydrostatic pressure head in the capillary tubing. Density was determined 
by releasing the sample into a 22 R calibrated glass bulb maintained at room 
temperature in a thermostated water bath. Pressure in the glass bulb was 
measured with a quartz spiral bourdon gage. 
Samples came from commercially available cylinders of ultra high purity 
oxygen which was passed through a molecular sieve trap at 76 K at cylinder 
pressure to remove any water. The statement of purity from the supplier is as 
follows: argon 3 ppm, nitrogen 20 ppm, krypton 16 ppm, total hydrocarbons 17 ppm. 
2.2 Experimental Procedure 
The sample was passed through the molecular sieve trap and loaded into the 
sample holder at a predetermined temperature and pressure, calculated to yield 
the desired experimental density. The sample holder was sealed off by means of 
a stainless steel valve mounted on top of the cryostat. The measurement system 
then consisted of the sample holder, a length of capillary tubing with a volume 
of 0.068 cm3, the valve, volume of 0.024 cm3, and a differential pressure 
transducer with a volume of 0.30 cm3. Pressure was then measured as a function 
of temperature at a set of integral temperatures along a path of nearly constant 
density. When the maximum temperature or pressure was reached; the sample was 
released into the glass bulb. Measurement of the gas pressure in the bulb along 
with available room temperature virial coefficients allowed calculation of the 
amount of sample, and thus the density. 
3. Experimental Results 
3.1 The Data 
The data consist of 348 points taken along 38 lines of (approximately) 
constant density (experimental isochores). Data on each isochore were taken on 
the same set of temperatures so that the result would be a set of experimental 
isotherms. A two degree spacing was used up to a temperature of 160 K, then 
a five degree interval up to 200 K, and a ten degree interval to 300 K. All 
temperatures were measured on the IPTS 1968 scale. For each experimental density 
one or more points were measured at pressures less than 340 bar, within the 
range of the data in reference [l] to check the consistency of the two data 
sets. The results of this check are discussed in section 3.3. 
The data are given in table I, and their location with respect to the 
earlier data is shown in figures 1 and 2. 
3.2 Representation of the Data 
The present data were combined with those from [l] to define the PVT 
surface used for the calculation of the thermodynamic properties. The earlier 
data were measured on the IPTS 1948 temperature scale and, below 90 K, on the 
NBS 1955 scale, and it was therefore necessary to convert them to the IPTS 1968 
scale for the present work. This was accomplished by modifying the experimental 
pressures using the relationship, 
AP= g 
P 
(T68 - Ti> 
where Ti was the temperature on either of the previously used.scales. In this 
3 
way the tabulated values of the temperature were not changed, and all the 
data could be fit to the same set of isotherms. The temperature conversion 
tables were taken from [12]. 
For the purpose of representation the PVT surface was divided into three 
regions, and each region was smoothed and interpolated by the means which seemed 
most appropriate. Location of the three regions is shown in figure 3, and they 
are discussed separately below. Each data point was given a weight compatible 
with the estimated uncertainties in the experimental variables. 
LOW Density Region. A virial-type expansion in density insures proper 
behavior of the entropy calculations at very low density and so was used here. 
A truncated virial expression with two coefficients, 
P = RTp (1 + Bo + Co2) (2) 
represented the data very well up to a density one half the critical value. The 
virial coefficients, B and C, were expressed as low-order polynomials in 
temperature, and equation (2) was fit to the data in the form of an analytic 
surface. In addition to the PVT data, 14 experimental values of Cv at a density 
of 6.1 mol/R were included in the fitting process. None of the new data fall 
within the range of equation (2) and so in the present work the data of [l] were 
merely refit on the IPTS 1968 temperature scale. The functions and parameter 
values used for B and C are given in Appendix A. 
Intermediate Densities. The data between 128 K and 300 K at densities 
greater than 6.5 mol/R up to the maximum experimental pressure were represented 
by 35 isotherm polynomials of the form 
P = RTo + F AJP(~ + 1). 
J=l 
The number of coefficients used varied from four to a maximum of 14 for the 156 K 
isotherm. These isotherms were used to smooth the data and to interpolate it to 
even increments of density. The pressure-temperature pairs so obtained for a 
given density were then fit with an isochore polynomial of the form, 
4 
P = f AJT(3-2J) . 
J=l 
A total of 62 isochore polynomials were used to cover the density range from 
6.5 to 37.0 mol/R, using a 0.5 mol/R increment in density. The intermediate 
densities then were represented by a grid of isotherm and isochore polynomials. 
The parameters used in equations (3) and (4) are given in tables II and III, 
respectively. 
At subcritical temperatures the isotherms were constrained to agree with 
the liquid-vapor two phase boundary given in Appendix B. The isochores were 
also constrained to this boundary. For densities greater than 28.5 mol/R 
isochores were constrained to have their second derivatives, (a2P/aT2> 
P' 
agree 
at 128 K with the values given by the high density surface in the next section. 
This was done to minimize discontinuities in the derived properties at this 
boundary in the surface representation. 
High Densities. The high density region, bounded in figure 3 by the melting 
curve, vapor pressure curve, and the 128 K isotherm, was represented with a 
fourteen parameter empirical function of the form, 
P = RTp + (AIT + A2T + A3 + A4/T) + (A5T2 + A6T + A7 + A8/T 
(5) 
+ Ag/T2)o + (AloT + AllT + A12M2 + (A13T2 + A14T)P3 . 
The values of the parameters are given in table IV. In addition to the PVT data, 
some of the specific heat data from [3] were included in the fit. These were 
used to influence the derivatives of the surface and ensure more accurate 
calculation of the derived thermodynamic properties. 
Other Data. The melting pressures and liquid-vapor two phase boundary, were 
taken from [l], and the critical parameters were taken from [8]. The data were 
converted to the IPTS 1968 temperature scale and the curves were refit. The 
vapor pressure curve from [7], refit on the IPTS 1968 scale, was also used. The 
functions are repeated here in Appendix B with the new coefficients for the 
convenience of the reader. 
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Interpolation Methods for Densities. Equations (2-5) are all explicit in 
pressure. Therefore the density at a given temperature and pressure was found 
by iteration. In the high and low density regions a simple Newton's iteration 
was used along the appropriate isotherm of the analytic surfaces, equations (2) 
or (5). In the intermediate density region, densities were found by iterating 
on the isotherms tabulated in table II. For a temperature falling between two 
tabulated isotherms a linear interpolation between the two bracketing isotherms 
would be adequate. 
Saturation densities at temperatures greater than 128 K in the liquid, or 
greater than 150 K for the vapor, were calculated from the functions given in 
Appendix B(e). The appropriate isotherm and isochore polynominals were constrained 
to this boundary in order to insure consistency between the two-phase boundary 
and the one-phase surface. At lower temperatures this consistency is assured by 
allowing the saturation densities to be determined from the intersection of the 
PVT surfaces, equations (2) and (5), with the vapor pressure curve. These 
surfaces were constrained to agree with the equations in Appendix B(e) at 150 K 
and 128 K respectively in order to eliminate discontinuities at these points. 
3.3 Estimates of Uncertainty of the PVT Data 
In references [l,lO,ll] and several other publications of this laboratory 
considerable attention has been given to the determination of the volume of the 
sample holder, which is of primary importance in the measurement of the density. 
The results of several workers over a period of years indicates that we can 
determine this volume with an accuracy of about 0.1%. The uncertainty in the 
external volumes connected to the sample holder is estimated to be 0.01 cm3. The 
effect on the density of this uncertainty varies from 0.036% for the room temper- 
ature gas data to a negligible amount for low pressure liquid data. Corrections 
made to the sample holder volume for pressure and temperature effects are estimated 
to add several hundredths of one percent at the highest pressure and lowest 
temperatures. The volume of the 22 J? glass bulb is known to within 0.04%. The 
accuracy of the dead weight pressure gage is 0.01 - 0.02%, and errors due to 
this source are negligible in the range of the present data. Temperature measure- 
ments had precision and reproducibility within 0.001 K. However, the overall 
accuracy of the potentiometer used leads to uncertainties in the absolute 
temperatures which vary from 0.002 K at 50 K to 0.028 K at room temperature. From 
the above considerations the overall maximum uncertainty varies from about 0.1% 
for the low temperature, low pressure liquid data to about 0.17% for the high 
pressure, room temperature gas data. The experimental precision is about 0.02% 
in density. 
For the purpose of this report it was considered most important that the 
new data show no appreciable systematic deviations from the data of [l]. For 
this reason, on almost every experimental isochore, one or more points were 
measured at pressures within the range of the data of [l] and comparisons were 
made with the earlier PVT surface representation. In this way the compatibility 
of the two data sets was monitored during the course of the measurements. 
In'recent PVT measurements on parahydrogen [13] the'sample holder had been 
subjected to pressures as high as 850 bar. The volume was observed to have 
expanded inelastically by about 5%. In the present work, the above compatibility 
measurements indicated that the volume underwent further "slippage" by small 
amounts on three occasions. Each change could be correlated closely with some 
of the highest pressures attained during the work. The only reasonable conclusion 
is that the elastic limit of the sample holder occurs at a pressure of about 
800 bar. The first 16 experimental runs correlate well with the data of [l] using 
the initial volume calibration. The next four runs show an average systematic 
deviation from the earlier data of 0.16%. After run 20 the deviation averaged 
0.22%, and after run 29 the deviation increased to about 0.72%. The volume of 
the sample holder was adjusted by the above amounts, and the corresponding 
density adjustments have been incorporated into the data given in table I. 
The above uncertainties apply to the experimental data. The PVT surface 
representations, discussed earlier in this section, have been incorporated into 
a computer program used to interpolate density and to calculate the derived 
thermodynamic properties. The last column in table I, expressed as percent 
difference in density, indicates how well this program reproduces the experimental 
data. 
3.4 Comparisons With Other Data 
The present data have ‘been compared with the oxygen PVT surface given in [l]. 
The 56 points at pressures less than 350 bar exhibited an average deviation of 
7 
+ 0.04% in density from our earlier surface. 
Comparisons with earlier published data at pressures less than 330 bar have 
been given in [l] and are not repeated here. Streett and Sagan [14] have published 
more recent densities on six isotherms between 96 and 250 K at pressures to 684 atm. 
They calibrated the volume of their apparatus by comparing their results with 
ours from [l] at low pressures at 100 K. Thus the results of the two laboratories 
should be compatible. The differences between their experimental results and 
the values interpolated from our PVT surface are shown in figure 4. The agree- 
ment between the compressed liquid data, 96 - 110 K, is seen to be good, with 
perhaps a slight systematic trend with pressure. The compressed fluid data 
between 170 K and 250 K agree less well. These differences may be due, as they 
stated, to the thermal expansion correction applied to the volume of their 
sample holder. Their container is made of maraging steel, for which the thermal 
expansion is only approximately known at low temperatures. Since the data sets 
were forced to agree at 100 K, the largest disagreement would be expected at the 
highest temperature. In addition, our own data has a larger uncertainty at the 
higher temperatures due to the larger effect of the corrections for the external 
volumes. 
The vapor pressure equation used here is a refit of Goodwin's equation [7] 
on the IPTS-68 scale. It has been extensively compared with the most recent data 
and with other equations by Wagner, et al. [15]. The agreement is quite good for 
temperatures above 85 K. However, equations fit to the older data (pre 1968) 
exhibit deviations from the latest data which approach a maximum of 0.15% at 70 K. 
The newest data were measured with thermometers calibrated on the IPTS-1968 
temperature scale while the older data were converted to this scale by means of 
published conversion tables. The systematic chronological difference may suggest 
that there is a small incompatibility between these two method6 of arriving at 
IPTS 1968 temperatures. Prydz's fit of Goodwin's equation used a value of 
n 
148 N/mL for the triple point pressure, while the present version uses an average 
of the best recent experimental determinations, 146.4 N/m 2 . The triple point 
temperature used here, 54.359 + .002 K, is that measured with our thermometer. 
It agrees with the accepted IPTS 1968 value of 54.361 K within its uncertainty. 
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3.5 Thermodynamic Properties 
Many equilibrium thermodynamic properties can be derived from the PVT surface 
by means of well-known relationships. These relationship6 and the calculation 
techniques used here have been given in [l], and they will not be repeated. 
Knowledge of the PVT surface allows the calculation of the isothermal change in 
a property with density, and to this must be added the value of that property in 
the ideal gas state at the corresponding temperature. The thermodynamic properties 
of the ideal gas are taken from Woolley [16] and the equations used here are 
given in Appendix B. In addition, changes in properties with temperature may be 
calculated via specific heat data, and use is made of the specific heat data 
from [2,3] on a particular density, 28.687 mol/R, to allow calculations in the 
compressed liquid without the necessity of crossing the vapor-liquid boundary. 
The results are tabulated for the liquid-vapor coexistence boundary in table Va 
and along isobars from l-1000 bar in table Via. The same properties are also 
tabulated in engineering units in tables Vb and VIb, respectively. Properties 
tabulated include specific volume, internal energy, enthalpy, entropy, specific 
heats at constant volume and at constant pressure, sound velocity, and the surface 
derivatives (aP/apjT and (aP/aT)p. 
The derived properties were compared in [l] with existing, published 
experimental measurements. Comparisons here are confined to those with more 
recent experimental results, measurements at pressures greater than 350 bar, and 
regions where our surface representation has been modified substantially. Goodwin 
and Weber [3] measured single phase C v data at 19 densities between 0.45 and 3 
times critical density. After deleting one, apparently incorrect, Cv isochore 
and several points near critical, the remaining 131 data points were compared 
with values calculated from the PVT surface. The average of the absolute values 
of the relative deviation6 was 0.89%. Goodwin and Weber also estimated the 
maximum uncertainty for each experimental point. If we divide the difference, 
Icalculated minus experimental Cvl, by this estimated experimental uncertainty 
and average over all the data, the average is 1.05. Thus the Cv data are 
reproduced to within their experimental uncertainty. For the data close to the 
critical point the differences increase to over 20%. This is not surprising since 
the present representation corresponds to an analytic surface which cannot lead to 
accurate specific heats in the near vicinity of the critical point. 
9 
Calculation of the entropy of the saturated liquid at the triple point 
begins with the entropy of the ideal gas at 160 K, from [15], and follows a 
rather complicated path, detailed in [l]. The value arrived at is 67.11 J/u&-K. 
This value may be compared with the one from Giauque and Johnston [17], 
67.10 + 0.15 J/mol-K, found by integrating their specific heat data for solid 
oxygen and using their value for the heat of fusion at the triple point. This' 
comparison may be used to indicate the agreement between these two experiments 
and the third law of thermodynamics. It also serves as an independent check on 
the reliability of the derived properties of the saturated liquid. Uncertainties 
in the enthalpy and internal energy of the saturated liquid may also be estimated 
by comparing the three different ways of calculating the heat of vaporization with 
the available experimental measurements. This is done in table VII. Here the 
AH is the vapor enthalpy less the liquid enthalpy as given in table Va. The 
agreement with the quantities TAS and the value of AH calculated via the Clapeyron 
equation indicate6 that there are no appreciable errors in the vapor pressure 
curve. From the above comparisons the uncertainty in the enthalpy of the saturated 
liquid is estimated to be no more than 10 J/mol. A careful consideration of the 
effects of the PVT surface indicates that this uncertainty increases to 15 .J/mol 
at a pressure of 800 bar. In the supercritical gas phase the enthalpy calculations 
begin at zero pressure with the ideal gas value , which has negligible. uncertainty. 
At 300 K the uncertainty increases to 6 J/mol at a pressure of 200 bar, 10 J/mol 
at 400 bar, and 16 J/mol at 800 bar. These statements of accuracy would also 
apply to the internal energy. Uncertainties in all quantities are greater in the 
critical region. 
Calculated values of the velocity of sound have been compared with the 
experimental results of Van Itterbeek and Van Dael [18] and with Straty and 
Younglove [4]. These comparisons are shown in figures 5 and 6. It is seen that 
the agreement is generally good at supercritical temperatures, but there is a 
systematic trend which leads to difference6 up to about 1% at 350 bar, the 
maximum experimental pressures. This trend is also evident in the liquid where 
the agreement is less good, eventually reaching 3.8% at 68 K and a pressure of 
900 bar. The velocity of sound, W, is calculated via the relationship, 
10 
W = [($$T + -& (j$] 1’2 ’ (6) 
from which it is seen that this comparison constitutes a fairly severe test of 
the surface derivatives. This is especially true in the highly incompressible 
liquid phase where small changes in the volume of a system result in relatively 
large pressure changes. Thus small systematic errors in the volumes of the PVT 
system could lead to systematic errors in the surface derivatives used in (6). 
Additional error6 are undoubtedly introduced by the necessary analytical 
representation used for ths surface. 
4. Summary 
Experimental PVT measurements have been made at pressures up to about 800 
bar. The data were represented analytically, and the resulting PVT surface was 
used to derive thermodynamic properties. The uncertainties in the experimental 
and derived properties were analyzed, and the results were compared with other 
published data for oxygen. 
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.’ Table VII. Comparisonof Calculated and Measured 
Heats of Vaporization (J/mol) 
T Calculated - This Research Experimental 
AH TAS 
54.359 7761 7759 
60 7624 7623 
68.4 7417 7415 
70 7377 7375 
76 7222 7219 
80 7114 7111 
84.1 6998 6996 
90.188 6814 6812 
100 6477 6474 
110 6062 6061 
120 5550 5549 
130 4896 4897 
140 4004 4005 
150 2547 2547 
154 1169 1169 
Clapeyron 
Equation 






















Appendix A. Parameters, for the Second and Third Virial: Coefficients 
(low density region, equation (2) in text) 
(a) Second virial coefficient, in (cm3/mol). 
B = 
J=l 
BJ Td- J?/4 
Bl = -8.638 001 288 x lo2 
B2 = 1.733 064 315 x lo4 
B3 = -1.241 961 054 x lo5 
B4 = 3.956 609 285-x lo5 
B5 = -4.904 475 356 x lo5 
(b) Third virial coefficient, in (cm3/mol)2. 
C = 
J=l 'J T(l - J)'2 
Cl = 3.569 552 013 x lo5 
c2 = -2.696 578 423 x lo7 
c3 = 8.152 809 009 x lo8 
c4 = -1.229 796 911 x lOlo 
c5 = 9.252 345 993 x 1ol0 
C6 = -2.771 904 509 x loll 
15 
Appendix B. Fixed Points and Phase Boundaries, Thermal 
Properties of Ideal Gas and Real Gas at STP 
(a) Triple Point: 
Tt * 
= 54.359 5 .002 K 'I; 
pt 
= 0.001464' bar 
p,(liquid) = 0.04083 mol/cm3 
(b) Normal Boiling Point: 
Tb = 90.188 K 
'b 
= 1.0 atm = 1.01325 bar 
pb(liquid) = 0.03566 mol/cm3 
Pbkas) = 0.0001397 mol/cm3 
(c) Critical Point: 
Tc = 154.581 K 
PC = 50.43 bar 
P, = 0.01363 mol/cm3 
(d) Melting Pressure: (bar) 
P = Pt + p. [(T/T~)~ - 11 
pO = 2672.27, c = 1.769 
(e) Liquid-Vapor Coexistence Densities, (mol/cm3): 
PSAT(liquid) = pm + f(T) 
pSAT(vapor) = pm - f CT) 
where 
PRD = p,+al (T C -T) +a2 (Tc-T)2 
f(T) = P 
16 
Al = 1.811 3127 B = 0.353 
A2 = 2.775 1793 x 10-l 
17.580 9408 x 10-l 
al = 6.0402 x 1O-5 
A3 = 
a2 = 9.80 x 1O-8 
,- 
The above.relations were used from 150 K to Tc for the vapor, and from 
128 K to‘Tc for' the liquid. Below these temperatures the densities were found 
by the intersection of equations (2) or (5), respectively with the vapor 
pressure curve. 
(f) Vapor Pressure: 
h@/P,) = AX + Bx2 + Cx3 + Dx(1 - Xl& 
X = (l- Tt/T)/ (1 - Tt/Tc> 
A = 7.797 7723 
B 5 4.577 3000 
C = -1.928 1264 
D = 3.293 1232 
E =: 1.5 
(g) Molecular Weight of Oxygen: 31.9988 g/mol: 
(h) Ideal Gas Thermodynamic Properties: 
= AJ T(J - 4) + A8 u2 e” 
J=l (e 
U - 1)2 
where u = A 9 /T 
Al = -1.86442361 x lo2 
A2 = 2.07840241 x 10 
A3 = -3.42642911 x 10-l 
A4 = 3.50297163 
As = 2.05866482 x 1O-7 
A6 = -1.11035799 x 1o-8 
A7 = 2.08612876 x lo-l1 
A8 = 1.01894691 
A9 = 2.23918105 x lo3 
17 
At T = 55 K, P = 1 atm 
Ho E 49.718 J/g 
so = 4.8696 J/g-K 
(i) Real Gas Thermodynamic Properties at Standard Conditions 
(T'c 273.15 K, P = 1 atmj 
' H = 248.07 J/g 
S = 6.328 J/g-K 
18 
Appendix C. Brief History of the PVT Sample Holder 
The PVT sample holder used previously by this laboratory has now been 
retired and replaced by a new one. It therefore seems appropriate to summarize 
its history. The design, fabrication and original calibration were performed . 
by R. D. Goodwin, and the descriptions are given by him in ref. [lo]. 'Briefly; 
it is a heavy-walled cylindrical container made of electrolytic tough pitch 
cower, having the dimensions 2" O.D., 5/8" I.D., wall thickness U/16", and 
length 8 l/2". A heater wire was wrapped around the cylinder, and a platinum 
thermometer well was drilled in the top end. The sample cavity (5/8" by 
approximately 5") had a volume of about 25.85 cm3 at standard conditions. A 
stainless steel capillary tube (0.013" I.D.) was used for filling and for 
communication with the pressure gauge. 
This sample holder has been used for measurements (in chronological order) 
on p-H2 [20], O2 [l], F2 [ll], CH4 [21], p-H2 [13], C2H6 [22], and the present 
work on oxygen. All measurements were made at pressures up to about 350 bar 
except ref. [13] and the present work. Independent volume calibrations from 
the first four references above indicated an average volume of 25.88 + 0.03 cm3. - 
Later, in ref. [13] it was pressured to 850 bar and the volume expanded 
inelastically by 5.2%. In this work experimental pressures of 795-817 bar were 
attained on several occasions, resulting in further increases in the volume 
totaling 0.7%. Thus we conclude that these measurements define the elastic limit 
of a vessel of these dimensions and construction. 
19 
Table IV. Parameters for Equation (5) 
Al = 2.163 315 605 
A2 = -4.951 878 499 x lo2 
A3 = 2.218 375 056 x lo4 
A4 = -5.257 882 219 x lo4 
A5 = -1.747 330 429 x lo2 
A6 = 3.800 674 644 x lo4 
A7 = -1.275 638 488 x lo6 
A8 = 2.485 625 682 x lo6 
A9 = -2.677 274 930 x lo7 
Alo = 4.814 034 026 x lo3 
A11 = -9.872 472 202 x lo5 
A12 = 1.603 575 028 x lo7 
A13 = -4.659 223 596 x lo4 
A14 = 9.412 696 699 x lo6 
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Figure 2. New experimental isochores (horizontal lines); shaded area shows 
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Figure 4. Comparison with the densities of Streett and Sagan [13]. 
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201 123.0 42.672 30.370 -.05 
202 165.0 507.609 30.073 -.02 
203 i7a.o 560.205 30.051 -.Pl 
204 175.0 612.419 30.029 -.a1 
205 caa.0 6bb.129 30.008 -.Ol 





















































































62.203 26.wl9 .OI 
338.532 26,647 -.02 
.3??.032 26.625 -.Ol 
653.073 26.584 -.01 
+30.61)4 26.5b6 -.oo 
527.345 26.551 -.01 
601.971 21,513 -.a1 
b?*.ab* 2C.481 -.oo 
35.526 32.350 -.OZ 
310.*?1 32.151 .Gl 
390.125 32.108 .Ol 
*r2.71* 32.083 .Ol 
494,.?21 32.060 .a1 
546.316 32.039 .01 
597.226 32.018 .Ol 
Crl.054 31.999 .Ol 
;;y;; . 31.967 90 -.oa .oa 
*B.BSl 31.022 .Ob 
312.263 30.131 -.00 
335.610 30.817 ,"l 
Jd2.1?3 30,792 .00 
228.388 30.769 -."O 
b?4.2bk 30.7*1 .01 
519.695 30.727 .02 
575.617 30.73r. .O.? 
631.331 3:.&31 .52 
686.313 30. tbo .Ol 





5*7.557 36.55b -.02 
hLB.U? 3 36.527 -*oo 
,07.5&J 36.500 .01 
IOENT. TENP. PRESS. OENSXTY 
I( BAR NOLIL 
701 100.0 28O.cl35 36.061 
702 lob.0 399.008 35.996 
703 108.0 437.370 35.982 
704 110.0 474.975 35.9bb 
705 112.0 512.859 35.950 
706 114.0 550.772 35.935 
707 116-O 550.902 35.921 
708 111.0 b26.15, 35.907 
709 120.0 664.302 35.894 
710 122.0 701.643 35.881 
711 124.0 738.651 35.869. 
801 loo.0 189.95.3 35.527 
802 110.0 376.526 35.‘,13 
803 112.,0, 413.~7 .35.401 
c.04 114.0 451.15, 35.385 
105 116.0 456.663 35.369 
806 115.0 523.196 k5.354 
807 120.0 559.256 35.340 
106 
809 ;g:.," . 
595.111 35.327 
630.693 35.314s 
810 126.0 666.037 35.301 
811 128.0 701.137 35.289 
2.12 130.0 735.965 35.278 
901 li2.0 323.057 3k.Ll36 -.a7 
902 116.0 392.725 3b.800 -.Ob 
903 118.0 627.235 34.7.53 -.a5 
904 122.0 495.843 34.753 -.03 
905 126.0 563.?33 34.72b .oa 
906 121.0 591.311 Sk.714 .02 
907 130.0 630.732 34.701 -.oo 
908 132.0 663.812 IS. 690 .ai 
909 134.0 696.612 36.671 .Ol 
910 136.0 729.7ba 34.661 .OO 
ia01 116.0 295.280 34.132 -.ab 
1002 I22.0 392.503 34.081 -.OC 
1003 124.0 k24.705 34.065 -.03 
ioar 126.0 k56.665 34.051 -.02 
1005 128.0 488.5t.O 34.037 -.a0 
lOOb 130.0 520.21k 35.02* -.a1 
1007 132.0 551.696 .31.011 -.oo 
1008 134.0 583.070 34.001 -.Ol 
1009 116.0 blk.*c9 33.989 .a0 
1010 130.0 645.350 33.911) '.OO 
1011 lkO.0 676.071 33.967 '.Ol 
1012 PZ2.0 706.63k 33.956 *oo 























































































































































































































IUENT. TEMP. PRESS. DENSIT” UIFF 














































































1r0.0 110.001 28.137 -.Ob 
17O.G 378.294 27.95~ -.Ob 
175.6 421.847 27.931 -.05 
190.0 465.105 27.909 -.04 
185.0 508.226 27. e09 -.03 
195.0 592.765 27. es0 -no3 
200.0 634.698 27. a32 -.03 
210.0 717.394 21.798 -*OS 
225.0 735. 94’4 27.766 -.b4 
156.0 302.947 28.761 
165.0 388.422 29.712 
170.0 435,338 28.686 
175.0 kl1.954 28,665 
100.0 528,118 20.64u 
1a5.0 573.9bk Pa.bZk 
130.0 bi9.361t 28.604 
135.0 664,317 28.586 
200.0 708.860 28.568 













































































2001 a0.0 128.697 37.87rr 
2002 90.0 364.155 37.729 
2003 32.0 410.b89 37.7Ob 
2004 94.0 457.351 37. bOb 
2005 9b.O 503.7L7 37. bb8 
2OOb 98.0 549.620 37. b50 
2007 100.0 595.295 37.633 
2‘0.3 102.0 640.521 37.618 
2009 1011.0 685.279 37.603 
POlO 106.” 729.955 37.581 
2011 108.0 773.981 37.575 
2012 110.0 BiT.bb, 37.562 
2lOi lk.O kb5.025 39.969 
EiO2 76.0 523.LiO 39.966 
2103 TO.0 581.754 39.925 
2104 30.0 639,553 39.905 
2105 82.0 636.976 39.887 
2lOb wk.0 753.6&b 39.869 









































2ro1 165.11 134.0110 25.116 
2402 195.0 392.311 24.986 
2603 200.0 bP'I.851 2k.968 
2404 210.0 rag.119 2*.91r 
2*05 230.0 615.355 24.872 








AaLE I. PVT GATA 
TEHP. PRESS. 
I: BAP 
170.0 1811.862 23.796 
210.0 'b15.98'1 23.6*2 
220.9 472.409 23.611 
230.0 528.204 23.581 
2bO.O 583.383 23.553 
250.0 638.015 23.526 




































































5d.i 172.%77 *a.433 
b0.L 237.u;b *j. 696 
bb.0 36b.S.3 40.825 
66.0 430.*31 40.796 
70.0 559.095 40.745 
72.G tZt.lll b.G.725 
7k.b 695.359 40.704 
76.0 7.+7.b50 b0.685 
27OI ZOO.0 2bb.3JZ 21.107 
2702 23C.0 399.691 21.016 
2703 24O.L 4b2.133 20.991 
2704 250.0 hd5.196 20.965 
2705 260.0 527.868 20.5~1 
27Gb 270.0 57O.OPP 25.916 
2707 2lO.i b12.GS7 20.892 
2708 290.0 b53.693 20.869 
2709 300.0 t9s.934 20.8kb 
28Ol 220.0 kbd.832 23.552 
2602 230.0 514.2s5 23.522 
2803 2htO.E 579.259 23.696 





















130.0 332.6,l 25.9'+5 
165.; 3bE.137 25.BZk 
130.0 kO3.3bO 25.80s 
195-L l,s*..aa 25.7d5 
200.0 b73.*12 25.766 
210.5 5*2.5;5 25.732 
22O.L 610 .t21, 25.700 
230.0 b77.880 25.Lbl) 
240.0 144.415 25.640 
250.0 ao5.9*7 25.612 
210.0 353.120 22.231 
220.0 *OZ.527 22.201 
Z3L.O 451.501 22.172 
2bO.O 693.934 22.144 
250.0 528.041 22.119 
260.0 595.713 22.09* 
270.3 br2.833 22.069 
280.0 689.kb4 22.0116 
290.0 735.763 22.022 
350.0 730.937 21.598 
3201 2.30.” 3*5.7*a 19.605 -.01 
3202 2ro.o 383.559 19.575 -.oo 
,203 250.0 ~21.128 19.550 -.01 
3*0* 260.0 458.390 19.527 .Ol 
3205 270.0 495.379 19.504 .Ol 
32Ob 230.0 568.539 13.b58 .a2 













































TABLE I. PVI OPTA FOR CXVGEN. 
IOEHT. TEMP. PRESS. DENSITV DIFF 
I( BIR HOL/L PCT 
1CbOl 100.0 336.427 36.391 -.05 
14602 102.0 377.166 36.370 -.04 
ICb63 in*.0 417.667 36.351 -.0* 












140 04 280.0 
12805 290.0 
146Ob 300.0 
12901 250.0 b69.Cr39 26.210 .Ob 
14902 2b0.0 746.765 24.161 -.Ol 
14903 270.0 653.057 24.156 -.OG 
15001 1ro.o oE.000 26.946 -.02 
15002 180.0 362.735 26.720 -.01 
15003 190.0 459.607 26.679 -.Gl 
15004 250.0 535.614 26.642 .Ol 
15005 210.6 610.161 26.606 .Ol 
15006 220.0 663.709 26.576 .02 
15101 210.0 183.752 15.108 -.09 
15102 220.0 207.655 15.166 -.00 
15103 230.0 231.601r 15.146 -.07 
15104 2110.0 255.590 15.126 -.Ob 
15105 250.0 279.256 15.106 -.G4 
151Gb 260.6 302.764 15.069 -.05 
15107 270.0 326.113 15.070 -a04 
15100 280.0 3-9.311 15.052 -.05 
15109 290.0 372.352 15.034 -a05 
15110 300.0 395.276 15.016 -.04 
15201 6b.D 175.593 37.295 -.G5 
15202 90.0 259.9'15 37.237 -.Ob 
15203 90.0 436.920 37.146 -.ob 
152or 106.0 610.211 37.079 -.o* 
15205 66.0 170.171 31.296 -.Ob 
1520b 9I.G 3ro.r10 37.186 -*07 
15207 102.0 524.059 37.111 -*05 
15200 98.0 436.677 37.146 -*Lb 
316.365 16.675 -.ot 
350.06.3 16.651 -.OO 
365.113 16.627 -.Ol 
619.GC6 16.604 -.01 
652.799 16.561 -.GG 
486.317 16.556 .02 
519.554 16.537 .Ol 
552.591 16.516 -.GO 
316.316 16.570 .OG 
3~5.632 16.550 .oo 
373.175 16.529 .OG 
400.3h7 16.510 .Ol 
427.313 16.491 -.GG 













































TAdLE II. P4rtlPETENS USED IN CPVITION~I,, WITH P IN 






































































































































































































TABLE III. PARAHETERS USED IN EQUATION (41, WITH P IN 



































































TASLE Vs.. THERnOOVNAHIC PROPERTIES OF OXYGEN ON THE SATURATION BOUNOARIES 
TtnPERATURi PRESSURE 
K BAR 
ISOTHERM IsocnoaE INTERNAL 
DERIVATIVE OERIVATIVE ENERGY 
EAR-043/G EAR,l( J/G 
ENTHALP” ENTROPV cv 






5w.359 .00146 .7652 669.6. 
54.359 .00146 96446.72 141. 
39.721 -193.4 -193.4 2.097 1.067 1.665 1152. 
35.0 49.1 6.558 .b5G ,910 141. 
56.000 .00242 .7696 6494. 
56.GOO ,OO242 bO229.20 1*5. 
36.555 -190.7 -190.7 2.147 1.084 1.665 11r2. 
36.1 50.6 6.455 .b5C .913 143. 
58.000 .00427 ,775G 6246. 
56.000 100427 35293.08 151. 
37.226 -167.4 -107.4 2.2C5 1.079 i.bbU 1126. 
37.4 52.4 8.339 .650 .ill 145. 
bO.000 .00724 .I605 GOOG. 
bO."OO .00724 21510.62 156. 
15.991 -164.0 -194.0 2.262 1.07' 1.664 1114. 
30.7 54.2 6.232 .65C .311 148. 
62.000 .01165 .7660 7755. 
b2.000 .01165 13585.06 161. 
34.627 -1.90.7 -160.7 2.316 1.065 1.bb4 llrll. 
40.0 50.0 6.132 .651. .?11 ISC. 
64.000 .01874 .7916 7512. 
64.600 .01674 8365.26 166. 
33.726 -177.4 -177.4 2.389 1.J58 1.665 10.37. 
41.2 57.8 6.544 ,651 .912 152. 
bt.GGP .02676 .797.3 7270. 32.678 -174.0 -174.0 2.420 1.049 1.665 :374. 
bb.000 .02676 5949.70 171. .OOO 42.5 59.6 5.9LO ,651 .913 155. 
68.005 .04294 .8030 7029. 31.676 -170.7 -170.7 2.470 1.040 1.666 1261. 
66.000 .04294 4102.29 176. .OOl 43.8 61.4 5.663 .651 .91b 137. 
70.000 .06253 ..3089 b790. 30.714 -167.. -167.4 2.516 l.GJl 1.067 13*0. 
75.000 .Ob253 2997.25 100. .OOl 45.1 63.2 5.611 .651 .915 159. 
72.000 .OOb98 .a149 6553. 29.785 -164.6 -lb*.0 2.565 l.OLl 1.668 10'5. 
72.000 .08090 2091.35 165. .OOl 46.3 64.9 5.744 .652 .917 lbl. 
7S.006 .I2401 .8210 6311. 26.886 -1bO.T -160.7 2.611 l.Cll 1.670 i321. 
74.GCG .32403 1539.92 130. .GOP 47.5 66.6 5.682 .652 .919 163. 
76.000 .lb954 .6272 6083. 26.dl4 -157.4 -157.4 2.656 1.001 1.672 1008. 
76.000 .16954 1154.62 194. *on2 48.8 68.3 5.624 .653 .921 165. 
78.600 .22775 .a336 5850. 27.1br -154.0 -15r.c 2.699 .99G 1.t74 994. 
78.000 ,22775 660.16 198. .003 50.0 70.0 5.570 .65‘ .925 167. 
8O.LlOG ,301oz .6401 5620. 26.335 -150.7 -150.7 2.741 .980 1.676 381. 
bO.000 .30104 661.16 202. .004 51.2 71.7 5.519 .655 .9Zd 169. 
bZ.OOG .39205 .6468 5393. 25.523 -147.3 -147.3 2.763 .969 1.679 967. 
82.000 .39205 534.50 206. .005 52.3 73.3 5,472 .65E .933 171. 
84.000 .50362 .853b 5167. 24.726 -144.0 -143.9 2.623 .959 l.b92 953. 
94.GOO .50362 424.76 210. .006 53.5 74.9 5.427 ,651 .936 173. 
Bb.000 .63881 .8607 4945. 23.941 -140.6 -140.5 2.863 .947 1.696 938. 



















.60067 A679 4725. 23.179 -137.2 -137.2 2.902 .937 1.631 923. 
.80007 277.51 216. .OlO 55.7 77.9 5.345 ebb1 .953 176. 
.99321 .6754 4509. 22.423 -133.0 -133.6 2.940 .927 1.696 9G.s. 
.99321 227.73 216. ,012 56.6 79.4 5.307 .bb3 .35s 178. 
1.22 .8631 4296. 21.677 -130.5 -130.4 2.977 .916 1.701 893. 
1.22 168.57 221. .014 57.6 80.6 5.271 .66E .967 179. 
I.46 .6911 4066. 20.941 -127.1 -126.9 3.013 .907 1.708 677. 
1.46 157.45 223. .011 58.8 82.1 5.237 .666 .977 180. 
1.79 .a993 38.30. 20.214 -123.7 -123.5 3.049 .897 1.715 661. 
1.79 132.40 224. .OPl 59.7 63.4 5.204 ,672 .906 162. 
2.14 .9076 3679. 19.496 -120.2 -120.0 3,065 
.14 112.25 226. .024 60.7 04.7 5.173 .675 
1.723 
1.000 
2.54 .9166 3461. i0.766 -116.6 -116.6 3.119 .OOG 1.732 
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.9451 2927. 16.706 -106.4 -106.0 3.220 ,660 1.766 774. 
61.46 226. .046 63.9 69.0 5.059 .693 1.067 167. 
.9553 2736. 16.033 -102.9 -102.4 3.253 .655 l.?bO 755. 
53.55 225. .053 64.6 a9.a 5.033 .696 1.081 167. 
.9660 2566. 15.369 -99.4 -9I.ll 3.266 .651 1.796 736. 
96tb6 224. .061 65.2 90.6 5.006 ,704 I.112 188. 
.9771 2396. 14.716 -95.8 -95.2 3.316 ..¶49 1.614 716. 
41.17 221. .071 65.7 91.3 4.963 .710 1.136 166. 
.9.588 2236. 14.076 -92.2 -91.5 3.350 .a47 1.635 696. 
36.30 219. .OBl 66.2 92.0 4.959 .717 I.167 189. 
1.0010 2060. 13.450 -88.6 -07.a 3.361 .647 1.657 676. 
32.12 216. .093 66.7 92.5 4.935 .724 i.200 109. 
1.0136 1930. 12.642 -65.0 -64.0 3.412 .647 1.663 655. 
26.50 222. .106 67.0 92.9 4.912 .73i 1.236 1.39. 
1.0272 1165. 12.252 -61.3 -60.2 3.443 .648 1.912 635. 
25.36 206. .120 67.3 93.2 4.809 .740 1.277 169. 
1.0414 1646. ii.665 -77.5 -76.3 3.474 ..946 1.946 614. 
22.62 203. .137 67.5 93.4 4.866 .148 1.322 183. 
1.0563 1512. il.143 -73.8 -72.4 3.505 .a47 1.984 595. 
20.22 197. .155 67.6 93.5 4.643 .757 1.374 189. 
1.3722 1382. 10.631 -69.9 -68.4 3.536 .843 2.026 577. 
10.11 191. .175 67.7 91.5 4.621 ,767 1.432 189. 
1.0893 1257. 10.153 -66.0 -br.3 3.567 .a33 2.079 560. 
16.24 164. .199 67.6 93.3 4.198 .777 1.499 109. 
1.1078 1151. 9.723 -62.0 -60.1 3.598 .8.34 2.144 544. 
14.59 177. .22* 67.4 92.9 4.775 .798 1.577 188. 
1.1276 1024. 9.206 -57.9 -55.6 3.630 .625 2.215 524. 
13.11 166. .254 67.1 92.4 4.752 .799 1.668 187. 
1.1496 900. 8.b22 -53.7 -51.3 3.662 *BP2 2.235 500. 
11.79 159. ,287 66.6 91.7 4.729 .a12 1.175 187. 
L.173b 776. 8.059 -49.5 -46.7 3.69* e.322 2.390 *75. 
10.61 149. .325 66.0 90.d 4.705 .825 1.306 186. 
1.2001 663. 7.531 -45.0 -42.0 3.727 .623 2.523 -51. 
9.5400 138. .3b8 65.2 89.6 4,b80 4834 2.667 185. 
1.2299 549. 6.970 -40.5 -37.0 3.7bO .825 i.b99 424. 
6.5600 127. ,418 64.2 88.1 4.654 .a54 2.211 183. 
l.ZbJb 449. 6.401 -35.7 -31.9 3.794 .BJ2 2.9JS 396. 
7.6700 114. .477 63.0 86.3 4.626 .871 2.542 182. 
1.3027 352. 5.642 -30.8 -26.5 3.830 .844 3.211 366. 
6.6500 100. .546 61.3 Bb.O 4.597 .989 2.311 181. 
1.3490 266. 5.294 -25.5 -20.7 3.867 .Bb? 3.639 337. 
6.390" 84. .631 59.3 81.2 4.565 .911 3.478 179. 
1.4060 190. 4.739 -19.8 -14.3 3.908 .879 u.341 306. 
5.3700 b7. .738 56.6 77.5 4.526 .917 r.414 177. 
1.4605 120. 4.155 -13.4 -7.1 3.953 .906 5.629 273. 
4.6600 47. .863 52.6 72.5 4.463 .972 6.340 176. 
1.5903 60. 3.506 -5.7 1.6 4.007 
3.9400 26. i.OBb 47.4 65.4 4.427 
8.820 236. 
llwb57 173. 
1.8260 9. 2.655 6.1 






















TABLE VIE. TNER"OOVNAHIC PROPERTIES OF OXVGEN 
I. BAR ISOEAR 
TEHPERATURE VOL""E 
K CK3/G 
+ 54.370 .7652 


















l 90.065 .a757 






5396.8 25.53 -147.33 -147.25 2.763 .969 1.679 967. 
5170.9 24.73 -143.97 -143.09 2.623 .958 1.662 953. 
4947.5 23.95 -I*".61 -140.52 2.663 .941 1.666 93*. 
4726.7 23.16 -137.23 -137.i4 2.902 .937 l.C91 923. 
450.5.9 22.42 -133.64 -133.76 2.940 .527 1.696 908. 
4501.9 22.40 -133.73 -133.65 2.941 .926 1.696 900. 
216.5 .Oi2 56.79 79.42 5.306 .bb3 .950 176. 
224.2 .012 56.11 61.27 5.326 .662 .955 1.50. 
230.0 .Oll 59.46 13.11) 5.347 .662 .952 lb2. 
235.6 .Oll 60.82 65.06 5.367 .6bl .949 164. 
241.6 .011 62.17 66.96 5.366 .bbU .946 lob. 
247.3 .OlO 63.51 66.67 5.405 .659 .944 108. 
102. 258.9993 252.9 .OlO 64.65 90.75 5.424 .659 .9*2 193. 
104. 264.4204 250.6 .OlO 66.19 92.64 5.442 .b58 .940 192. 
106. 269.6267 264.2 .a10 67.53 94.51 5.460 .656 .938 194. 
10.9. 275.2252 269.1 .OlO 66.67 96.39 5.476 .657 ,931 196. 
110. 280.6109 275.4 .009 70.20 90.26 5.495 .b57 .935 193. 
112. 285.9867 261.0 .009 71.53 100.13 5.512 .657 .934 ZJJ. 
114. 291.3531 266.5 .009 72.86 102.00 5.528 .b56 .933 202. 
116. 296.7110 292.0 .009 74.19 103.66 5.544 .b56 .932 204. 
118. 302.0610 297.5 .a09 75.52 105.72 5.560 .656 .330 205. 
120. 307.4035 303.0 .009 76.64 107.56 5.576 .655 .329 207. 
122. 312.7392 306.5 .OOO 7.5.17 109.44 5.591 .655 .320 209. 
124. 316.0664 313.9 .OOI 79.49 ill.3C 5.606 .b55 .92L) 211. 
126. 323.3916 319.4 .OOI 00.81 113.15 5.bLl .65u .927 213. 
128. 328.7092 324.6 .008 62.13 115.01 5.636 1654 .926 2i*. 
130. 334.0215 330.3 .ooo 83.45 116.66 5.650 1654 .925 216. 
132. 339.3209 335.7 .ooo (14.77 116.71 5.664 .654 .Y25 216. 
134. 344.6316 341.1 .oo* 06.09 120.56 5.676 .654 .Y24 223. 
136. 349.9300 346.5 .007 c.7.*1 122.40 5.692 1654 .923 221. 
136. 355.2242 351.9 .a07 86.73 124.25 5.705 .653 .923 223. 
140. 360.5145 357.3 .007 90.04 126.09 5.719 .b53 .922 225. 
142. 365.6012 362.6 .007 91.36 127.94 5.732 .653 .922 22b. 
144. 371.0144 366.0 .a07 92.67 129.78 5.745 .653 .921 226. 
146. 376.3644 373.4 .007 93.99 131.62 5.757 .653 .921 229. 
148. 361.6412 376.7 .OO? 95.30 133.46 5.770 .653 .920 231. 
150. 366.9151 364.1 .007 96.61 135.31 5.782 ,653 .920 233. 
152. 392.1662 389.4 .OO? 97.93 137.14 5.794 .652 .Y20 234. 
154. 397.4547 394.8 .OO? 99.24 131.90 5.606 .652 .919 236. 
156. 402.7207 400.1 .006 100.55 140.62 5.616 .652 .919 237. 
156. 407.9843 405.4 .006 101.66 142.66 5.630 ,652 .919 239. 
160. 413.2456 410.7 .006 103.17 144.50 5.641 ,652 ,916 241. 
165. 426.3197 424.0 .006 106.45 149.09 5.670 .652 .91.9 244. 
170. 439.5219 437.3 .006 109.72 153.67 5.697 .652 .917 246. 
175. 452.6434 450.6 .OOb 112.99 158.26 5.924 .652 .Y1b 252. 
180. 465.7553 463.6 .006 116.26 162.64 5.949 .652 .91b 1 255. 
165. 476.6566 477.0 .a05 119.53 167.42 5.975 .651 .916 259. 
190. r91.9546 490.2 .005 122.60 171.99 5.999 .b51 ,915 262. 
195. 505.0435 503.4 .005 12b. 07 176.57 6.023 .b51 .915 266. 
200. 516.1261 516.6 .005 129.33 161.14 6.046 .b51 .Y15 269. 
210. 544.2149 542.9 .a05 135.6b 190.29 6.090 .b52 .Y14 276. 
220. 570.4047 569.2 .005 142.39 199.43 6.133 .652 .Yl4 263. 
230. 596.5166 595.4 .004 140.93 206.56 6.174 .652 .914 289. 
240. 622.6195 621.6 .004 155.46 217.72 6.213 .653 .915 295. 
250. 646.7089 647.0 .004 162.00 226.67 6.250 .653 .915 301. 
260. 674.7006 674.0 .004 166.54 236.02 6.266 .654 .916 307. 
270. 700.859.5 700.1 .004 175.10 245.16 6.320 .b55 .916 313. 
260. 726.9238 726.3 .004 16i.bb 254.35 6.354 .b56 .917 319. 
290. 752.9113 752.4 .a03 166.23 263.53 6.36b .b57 .910 324. 
300. 779.0333 776.5 .a03 194.62 272.72 6.417 .b59 .920 335. 
t TWO-PHASE BWNDARY 
ISOTHERM 
OERIVAT YE 




ENTHALPV ENTROPV cv CP 




6702.0 39.72 -193.41 -193.34 2.097 1.017 1.665 li54. 
0.9.5.9 36.56 -190.70 -190.62 2.147 1.064 1.664 1142. 
6251.3 37.24 -117.37 -167.29 2.205 1.079 1.664 1126. 











-160.72 -160.64 2.316 





-167.40 -167.31 2.516 
-164.06 -163.98 2.565 
-160.72 -160.64 2.611 
-157.36 -157.30 2.655 
-154.04 -153.96 2.699 
-150.69 -150.61 2.741 
1.066 1.664 1101. 
1.058 1.665 1088. 
1.049 1.665 1075. 
1.04:' l.b66 1061. 
1.031 1.667 1046. 
1.021 1.666 1035. 
1.011 1.b70 1022. 
1.001 1.671 1008. 
,990 1.673 995. 
.980 1.676 981. 
30 
TABLE VI8. lNERHODVNAlfIC PROPERTIES OF OXYGEN 
2. BAR ISOBAR 
TENPERATURE VOLUNE ISOTNERH 
OERIVAT VE 




ENTNALPY ENTROPY cv 9 














. lb52 8715.7 39.72 -193.21 -193.25 2.098 1.080 1. II5 IIIC. 
.I695 05Ol.l 38.57 -190.71 -190.56 2.146 1.084 I. 66b 1153. 
.I719 OLSI. b 37.25 -187.39 -187.23 2.205 1.079 1.664 1128. 
.I803 b9IO.7 36.01 -104.06 -113.90 2.261 1.073 1.6b4 1115. 
.78S9 77bb.l 3S.M -180.73 -100.58 2.316 I.ObS 1.6bO 1101. 
.791* 7523.0 33.71, -177.41 -177.25 2.369 i.OZA 1.665 1085. 
.7971 7281.2 32.78 -17*.08 -173.92 2.420 I.049 1.665 1075. 
.a029 7040.8 31.69 -170.75 -170.59 2.470 i. 040 1.66b 1062. 
.a017 6801.1 30.73 -167.42 -1b7.25 t.51s 1.031 1.667 1069. 
.8Ik7 b5b5.3 29.80 -164.08 -1b3.92 2.565 1.021 1.668 1035. 
.I2A8 632I.S 28.9( -160.75 -160.58 2.6iO 1.011 1.669 1022. 
.a270 6094.2 28.03 -157.51 -157.24 2.655 1.001 1.671 1009. 
.a334 5861.9 27.18 -15k.06 -153.90 2.698 .990 1.673 995. 












.a466 5403.5 25.54 -I47.36 -197.19 2.732 .969 1.679 967. 
.a534 5177.7 2b.74 -124.00 -143.03 2,823 .958 1.612 953. 
.8605 6959.b 23.96 -140.64 -140.46 2.862 .948 1.6.56 939. 
.a678 4733.8 23.19 -137.2b -137.09 2.901 .937 1.690 926. 
.a752 b516.1 22.43 -133.m -133.70 2.939 .927 1.695 909. 
.I3830 *301.* 21.69 -130.11 -130.31 2.977 .917 1.701 093. 
.A910 4090.0 20.95 -127.08 -126.90 3.013 .907 1.707 971. 
.8993 38.31.9 20.22 -123.65 -123.4, 3.069 .L)97 1.715 861. 
.9045 3754.9 19.77 -LPI.53 -121.35 3.071 .892 1.720 851. 
119.*735 225.2 ,023 60.31 Bk.21 5.182 .b7k .995 lA2. 
120.5760 227.6 .023 60.85 84.96 5.192 .673 .993 183. 
123.6543 233.9 .022 62.25 116.94 5.212 ,671 .987 185. 
102. 126.3135 240.2 .021 63.65 88.91 5.232 
101. 129.1555 246.4 .OPl 65.011 90.07 5.251 
106. 131.9121 252.5 .020 66.42 92..32 5.269 
lOd* 134.79b7 258.5 .020 67.80 91.76 5.287 
113. 137.5906 262.6 .O20 69.17 96.69 5.305 
112. 1*0.302a 270.5 .019 70.5* 9.3.62 5.323 
114. 143.1604 276.4 .019 71.91 ioo.5r 5.3110 
116. iC5.9203 282.3 ,013 73.27 IOZ.+b 5.356 
118. lh0.6872 281.2 .010 72.63 104.36 5.373 
120. 151.4370 294.0 .015 75.98 106.27 5.389 
122. 154.1801 299.7 .017 77.33 108.17 5.kOS 
126, 156.9167 305.5 .ot7 73.66 110.07 5.420 
126. 159.6160 311.2 .017 dO.03 111.9b 5.435 
12.9. 162.3692 316.9 .Oib 81.37 113.85 5.450 
130. 165.0867 322.6 .016 BP.,2 115.73 5.464 
132. 167.7989 328.2 .016 84.06 117.62 5.479 
13*. 170.5061 333.9 .Oib 85.39 119.49 5.493 
136. 173.2016 339.5 .015 86.73 I2i.3, 5.507 
13.3. 115.9068 315.1 .015 Be.. 06 123.25 5.520 
160. 178.6001 350.1 .015 89.kO 125.12 5.536 
142. 18i.2910 356.2 
lb+. 183.9775 361.8 
166. 116.bb.06 367.3 
lh8. 389.34W 372.8 
150. 192.0172 378.3 
152. 194.6911 3.33.8 
154. 197.3622 3e.9.3 
156. 200.0308 39h.8 
159. 202.6968 400.3 





























90.13 126.99 5.54, .656 .93S 225. 
92.06 128.e.b 5.560 .b56 .933 227. 
93.39 130.72 5.573 .656 .932 229. 
9*.,2 132.59 5.586 .65b .932 230. 
96.04 13*.45 5.598 .655 .931 232. 
97.37 136.31 5.611 ,655 .93a 233. 
90.69 138.17 5.623 ,655 .929 235. 
100.02 140.02 5.635 .b55 .923 237. 
101.36 lbl.88 5.666 .b54 .32.4 238. 
102.66 ik3.74 5.658 .b54 .927 240. 
165. 212.oio* 419.3 
170. tl4.6479 432.9 
175. 225.27*6 446.4 
104. 231.8915 259.9 
165. 230.4997 473.3 
190. 245.1501 406.7 
195. 251.6935 500.1 
2OJ. 253.2105 513.b 
LID. 271.5378 54kO.l 
220. 2Ar.5761 566.7 
105.97 143.37 5.617 .b54 .926 244. 
i09.26 152.99 5.71* .654 .925 2b7, 
112.56 157.61 5.741 .653 .923 251. 
115.85 162.22 5.767 .653 .922 255. 
119.13 166.83 5.792 .b53 .921 258. 
122.42 171.44 5.817 .653 .921 262. 
125.70 176.04 5.841 .653 .9LO 266. 
128.98 180.64 5.864 .652 .919 269. 
135.511 189.83 5.909 .652 .911) 276. 
142.09 199.01 5.952 .652 .918 232, 
230. 297.6903 593.2 
240. 31O.AO72 619.6 
253. 323.9056 6b6.0 
260. 336.9922 b72.h 
271l. 350.0713 698.7 
213. 363.1631 725.0 
29a. 376.2085 751.3 
301. 389.2683 777.5 
168.W 201.18 5.992 .653 .917 289. 
155.20 217.36 6.031 .653 .917 295. 
161.75 226.53 6.069 .651, .917 301. 
16.5.31 235.71 6.105 .65k .YI8 307. 
174.87 244.89 6.139 .655 .918 313. 
181.44 254.07 6.173 .656 .919 319. 
138.03 263.27 6.205 .657 ,920 326. 
194.62 272.48 6.236 .659 .921 330. 



































TABLE “Ia. THERHOOVNAMIC PROPERTIES OF OXYGEN 
3. BAR ISOBAR 
ISOTHERN 1S0C”0RE INTERNAL 
OERIVATIVE DERIVATIVE ENERGY 
OAR-CM3IG BAR/K JIG 
ENTHALPY ENTROPY cv CP 




1 52.393 .7651 8709.3 39.72 -193.40 -193.17 2.098 1.088 1.665 1155. 
56. .7694 8509.3 38.5.3 -190.73 -190.56 2.1re 1.084 1.664 1143. 
5.3. 17746 8261.9 37.26 -107.40 -187.17 2.204 1.079 l.b64 1129. 










.71150 7771.6 34.05 -100.75 -180.51 2.315 1.066 l.bb4 1102. 
.7914 7528.6 33.75 -177.42 -177.19 2.368 1.058 1.664 1088. 
.7970 7286.9 32.71 -174.10 -173.86 2.420 1.049 1.665 1075. 
.002.¶ 704b.6 31.70 -170.77 -170.53 2.469 1.040 1.666 1062. 
.8P.36 6807.7 30.74 -167.44 -167.19 2.518 1.031 l.bbb 1049. 
..31*e 6570.3 29.Bi -ib‘+.lO -163.86 2.564 1.021 1.668 1036. 
..3207 6334.5 28.91 -160.77 -160.52 2.610 1.011 1.669 1022. 
..3269 6100.5 20.04 -157.43 -157.1P 2.655 1.001 1.671 1009. 
.8332 586.3.3 27.19 -154.09 -153..54 2.698 .991 I.b73 996. 












l 102.026 .9259 










5410.2 25.55 -147.39 -147.i4 2.782 .969 1.673 968. 
5184.5 24.76 -144.03 -143.76 2.822 .959 1.681 954. 
4961.4 23.97 -140.67 -140.41 2.862 .948 1.685 939. 
4740.9 23.20 -137.29 -137.03 2.901 .937 1.690 924. 
4523.3 22.45 -133.91 -133.65 2.939 .927 1.695 909. 
430.3.8 21.70 -130.52 -130.25 2.976 .917 1.700 892. 
4097.5 20.96 -127.11 -126.85 3.013 .907 1.707 07.5. 
3089.6 20.23 -123.69 -123.43 3.049 .a97 1.714 362. 
36OS.3 19.51 -IZO.Zb -119.99 3.084 .I388 1.722 845. 
3484.7 1a.79 -116.81 -116.54 3.119 .BOO 1.731 82.3. 
3286.1 11.09 -113.34 -113.Ob 3.154 .872 1.742 IlO. 
3285.6 18.08 -113.29 -113.02 3.154 .*72 1.742 010. 
226.7 ,034 62.37 86.96 5.113 .b83 1.030 115. 
233.4 .033 63.80 82..99 5.133 .611 1.021 187. 
240.1 .032 65.24 91.02 5.152 ,673 1.013 109. 
246.7 .031 66.67 93.04 5.171 .676 1.006 192. 
253.3 .030 68.09 95.05 5.190 ,674 .999 194. 
259.7 .030 69.50 97.04 5.200 .b73 .994 196. 
266.0 .a29 70.91 99.02 5.225 .671 .988 191. 
272.3 .02I 72.31 IOO.99 5.242 .670 .984 200. 
271.5 ,028 73.70 102.96 5.259 .669 .979 202. 







































290.8 .027 76.47 lOb.L)b 5.292 .bb7 .972 206. 
296.8 .026 77.85 101.110 5.307 .666 .9b., 208. 
302.9 .026 79.22 110.73 5.323 .665 ,965 210. 
301.8 ,025 80.59 112.66 5.338 .b64 .963 212. 
3i4.(l .025 81.96 114.58 5.353 .66.3 .960 213. 
320.7 .024 53.32 116.50 5.368 .662 .958 215. 
326.5 .024 54.63 118.41 5.302 .bb2 .955 217. 
332.4 .023 86.04 120.32 5.396 ,661 .953 219. 
338.2 .023 07.39 122.22 5.410 .661 .951 221. 

















































90.09 126.02 5.437 .660 .948 224. 
91.44 127.92 5.450 .659 .946 226. 
92.78 129.81 5.463 ,659 .945 228. 
94.13 131.69 5.476 .b58 .943 229. 
95.47 133.58 5.489 .658 .942 231. 
96.81 135.46 5.501 .658 .940 233. 
98.14 137.34 5.514 .657 .939 234. 
99.48 139.22 5.526 .657 .938 236. 
100.82 141.09 5.538 .657 .937 ,237. 
102.15 142.97 5.550 .b56 .936 239. 
105.48 147.64 5.578 .656 ,934 243. 
108.80 152.31 5.606 .b55 .932 247. 
112.12 156.96 5.633 .655 .930 251. 
115.43 161.61 5.659 .654 .929 254. 
i18.73 166.25 5.615 .654 .927 258. 
122.04 17o.cl.3 5.709 .654 .926 262. 
125.33 175.51 5.733 .654 .925 215. 
120.63 180.13 5.757 .653 .924 219. 
135.21 189.36 5..502 .653 ,922 275. 









148.36 207.79 5.886 .653 .921 289. 
154.93 216.99 5.925 ,654 .920 295. 
161.50 226.19 5.962 .654 .920 301. 
16.5.07 235.39 5.999 .655 .920 307. 
174.65 244.59 6.033 .b55 ,920 313. 
Hi.23 253.10 6.067 .656 .921 319. 
187.82 263.01 6.099 .bC.s ,922 324. 
194.43 272.23 6.130 .659 ,923 330. 
TEnPEaATuRE YOL”“1E 
l TVO-PHASE BCUNOARY 49 
TABLE VIZ,. THERHOOlNA"IC PROPERTIES OF OXYGEN 
4. BAR ISOBAR 






ENTHALP, ENTROPY cv GP 




II 54.405 .7651 11713.0 39.72 -193.40 -193.09 2.098 i.083 l.bb5 1155. 
56. .7694 8514.5 38.59 -190.74 -190.44 2.146 1.085 1.664 1143. 
53. .774.9 8267.2 37.26 -187.42 -187.11 2.204 1.079 1.664 1129. 
60. .7802 8021.4 36.03 -1.d4.09 -1.33.7.3 2.261 1.073 1.664 ill5. 
62. .7.357 7777.1 34.86 -180.77 -180.45 2.315 1.066 I. 664 1102. 
64. .7913 7534.2 33.76 -177.44 -177.12 2.368 1.053 I.664 1389. 
66. .7969 7292.6 32.71 -174.11 -173.80 2.419 1.050 1.665 1075. 
68. .8027 7052.4 31.71 -170.79 -170.47 2.469 1.041 1.665 1062. 
70. .8085 6.313.6 30.75 -167.46 -167.13 2.517 1.031 1.666 1049. 
72. .8145 6576.4 29.82 -164.13 -163.80 2.564 I.021 1.667 1536. 
74. .d206 6340.7 21.92 -so.79 -160.46 2.610 1.011 1.669 1023. 
76. .d2bd 6106.8 28.05 -157.45 -157.12 2.654 i.001 1.671 1009. 
78. .8331 5874.7 27.20 -154.11 -153.78 2.698 .991 1.673 996. 
80. .c.396 5644.7 26.37 -150.77 -150.43 2.740 .980 1.675 982. 
82. .8463 5416.8 25.56 -147.42 -147.08 2.782 .969 1.678 9bd. 
84. .8531 5191.3 24.77 -144.06 -143.72 2.d22 .959 I.bdl 954. 
86. ..3b02 4968.3 23.98 -ICO.IO -140.35 2.862 .94d i.bfi5 940. 
dd. ..a674 4748.0 23.22 -137.33 -136.98 2.900 .937 1.699 925. 
90. .a749 4530.5 22.46 -133.95 -133.60 2.938 .927 i.b94 910. 
92. .8826 4316.2 21.71 -130.55 -130.20 2.976 .917 1.700 394. 
94. .d906 4105.0 20.97 -127.15 -126.80 3.012 .907 1.706 379. 
96. .898.3 3897.3 20.24 -123.74 -123.38 3.028 .d99 1.713 d62. 
98. .9074 3693.1 19.52 -120.30 -119.94 3.084 .dd9 1.721 346. 
100. .9163 3492.7 18.81 -116.86 -116.49 3.119 . dd 1.731 829. 
102. .9255 3296.3 18.10 -113.39 -113.02 3.153 .b73 1.741 811. 
104. .9351 3104.0 17.40 -109.90 -109.52 3.157 .db= 1.753 793. 
l 105.735 .9437 2940.6 16.80 -106.85 -106.47 3.216 .d6i 1.764 776. 
l 105.735 62.6166 226.2 .045 63.78 dd.dZ 5.063 .b92 1.064 1.57. 
106. 62.0238 227.1 .045 63.97 89.10 5.065 .691 1.062 187. 
108. 64.3737 234.3 1044 65.47 91.22 5.085 .683 1.050 ld9. 
110. 65.9055 241.4 .042 66.94 93.31 5.104 ,665 1.040 191. 
112. 67.4212 2411.4 .041 68.41 95.38 5.123 .bd3 1.031 194. 
i/4. 68.9227 255.2 .040 69.86 97.43 5.141 .bdO 1.022 196. 
116. 70.4ll4 262.0 .039 71.30 99.47 5.159 .67R 1.015 195. 
il8. 71.Ae.84 268.6 .038 72.74 101.49 5.176 .b76 1.008 t00, 
120. 73.3550 275.1 .037 74.16 103.50 5.193 .b75 1.002 202. 
122. 74.8121 281.6 .037 75.58 105.50 5.209 .673 .997 204. 
124. 76.2604 288.0 .036 76.99 107.49 5.226 .b72 .992 206. 
126. 77.7001 294.3 .035 78.39 109.47 5.241 .b70 .9d7 203. 
128. 79.1339 300.6 .034 79.79 111.44 5.257 .669 .933 213. 
130. 80.5603 306.8 .034 dl.10 113.40 5.272 .bbd .979 212. 
132. 31.9804 313.0 .033 .52.57 115.36 5.287 .667 .97b 214. 
134. 83.3948 319.1 .032 83.95 117.31 5.302 .bbb .973 216. 
136. 84.8039 325.2 .032 85.33 119.25 5.316 .bb5 .970 213. 
138. 86.2079 331.2 .031 86.70 121.18 5.330 .bb5 .967 219. 
140. 87.6074 337.2 .031 80.07 123.11 5.344 .bb4 .9b4 221. 
142. 89.0025 343.2 .030 19.44 i25.04 5.358 .663 .962 223. 
144. 90.3935 349.1 .030 90.30 126.96 5.371 .663 .959 225. 
146. 91.7!301) 355.0 .029 92.17 120.8b 5.384 ,662 .957 227. 
143. 93.1645 360.9 .029 93.52 130.79 5.397 .b61 .955 228. 
150. 94.5449 366.7 ,028 94.88 132.70 5.410 .661 .953 230. 
152. 95.9221 372.5 .028 96.23 134.60 5.423 .b60 ,952 232. 
154. 97.2963 378.3 -027 97.59 136.50 5.435 .bbO .950 233. 
156. 90.6678 304.1 .027 9.5.94 130.40 5.44) .660 .940 235. 
150. LOO.0365 3A9.A .027 100.28 140.30 5.460 .659 .947 237. 
160. LOi.402.5 395.6 .026 101.63 142.19 5.472 .659 .945 233. 
165. iO4.3OAk 409.A .025 104.99 146.91 5.501 .65d .942 242. 
170. 108.2010 424.9 .025 10.5.33 151.61 5.529 .b57 .940 24b. 
175. 111.5822 438.0 .024 111.67 156.31 5.556 .656 .937 250. 
180. 114.9531 452.0 .023 115.00. 160.99 5.502 .656 .935 254. 
105. lld.3150 465.9 ,022 113.33 lb5.66 5.601 .b55 .933 258. 
190. 121.66A~ 479.7 .022 121.65 170.32 5.633 .b55 .931 Lbl. 
195. 125.0154 493.5 .021 124.96 174.97 5.657 .b55 .930 2b5. 
200. 128.3554 507.2 .021 IZA.28 179.62 5.6dO .654 .929 2bO. 
210. 135.0102 534.5 .OPO 134.39 Idd.09 5.726 1654 .926 275. 
220. 141.6615 561.7 -019 ikl.kA 191.15 5.769 ,654 ,925 SAP. 
230. lkA.2AA5 5AA.7 .OlB i43.05 207.39 5.dlO 
240. 154.9018 615.6 .017 154.66 216.62 5.d49 
250. 161.5035 642.5 .Olb 161.25 225.15 5.dd7 
260. 168.0953 669.2 .016 167.d3 235.07 5.923 
270. 174.67db 635.9 .015 174.42 244.29 5.95d 
280. 181.2544 722.5 .Olk ldl.02 253.52 5.991 
290. ia7.0230 749.1 .Olk ill.62 262.75 6.024 
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TABLE VIA. THERNOOYNAIIIC PROPERTIES OF OXYGEN 
5. BAR ISOBAR 
TEtiPERATURE VOLUNE 
K cn3/t 
































+ 108.808 .9596 













































l THO-PHASE BOUNDARY 
ISOTHERN ISOCHORE INTERNAL 
DERIVATIVE OERIVATIVE ENERGV 
9AR-Cl&G BAR/K J/G 
EHTHALPY ENTROPY cv CP 




8716.7 39.72 -193.39 -193.01 2.098 
8519.7 38.60 -190.76 490.38 2.146 
8272.5 37.27 -117.43 -187.05 2.204 





7782.6 34.a7 -180.78 -180.39 2.315 
7539.8 33.77 -177.46 -177.06 2.368 
7298.3 32.72 -174.13 -173.73 2.419 
7056.2 31.72 -170.81 -170.41 2.469 
6019.6 30.76 -1b7.4a -167.07 2.517 
6582.4 29.83 -164.15 -163.74 2.564 
6346.9 28.93 -160.81 -160.40 2.610 
6113.1 28.06 -157.4d -157.07 2.654 
5881.1 27.21 -154.14 -153.72 P.t.98 
5651.2 26.38 -150.79 -150.37 2.740 
5423.5 25.57 -147.45 -147.02 2.781 
519a.l 24.78 -144.09 -143.66 2.822 
4975.2 24.00 -140.73 -140.30 2.061 
4755.1 23.23 -137.36 -136.92 2.900 
4537.0 22.47 -133.98 -133.54 2.938 
4323.5 21.72 -130.59 -130.15 2.975 
4112.5 20.99 -127.19 -126.74 3.012 
3904.9 20.26 -123.71 -123.33 3.048 
3700.9 19.54 -120.35 -119.89 3.083 












































3304.4 18.12 -113.44 -112.97 3.153 .d73 1.740 812. 
3112.3 17.42 -109.95 -109.4s 3.18b .dbb 1.752 793. 
2924.4 lb.72 -106.44 -105.96 3.220 .bbP 1.765 775. 
2740.8 lb.04 -102.90 -102.42 3.253 .d55 1.780 755. 
2687.9 15.76 -101.46 -100.98 3.266 .853 1.787 747. 
224.5 .05b 64.60 90.16 5.023 .700 1.097 108. 
229.0 .055 65.72 91.46 5.035 .698 1.0.58 189. 
236.6 .054 67.25 93.63 5.054 ,69- 1.074 191. 
244.0 .052 ba.76 95.76 5.073 .691 I.062 194. 
251.2 .051 70.25 97.07 5.091 .bb0 1.051 196. 
253.3 .049 71.73 99.97 5.109 .685 1.041 19a. 
265.3 .04a 73.19 102.04 5.127 .6b3 1.033 200. 
272.2 .047 74.65 104.10 5.144 .bbO 1.025 202. 
278.9 .Okb 76.09 106.14 5.160 .b78 1.018 205. 
285.6 .045 77.53 108.17 5.176 .677 1.011 207. 
292.2 .044 78.96 110.19 5.192 .675 1.306 209. 
293.7 .043 80.38 112.19 5.208 .674 1.000 211. 
305.1 .042 01.79 114.19 5.223 .b72 .996 213. 
311.5 ,041 83.20 116.17 5.238 .b71 .991 215. 
317.9 .Okl 84.60 118.15 5.253 ,670 .987 216. 
324.1 ,040 Ob.00 120.12 5.267 .bb9 .983 Pill. 
330.3 .039 07.39 122.09 5.281 .bbd ,980 220. 
336.5 .03d 88.73 124.04 5.295 .bb7 .97b 222. 
342.6 .038 90.16 125.99 5.309 .bbb .973 224. 
348.7 .037 91.54 127.93 5.322 .bb5 .971 226. 
354.0 .036 92.91 129.87 5.335 .bbk .969 227. 
360.8 .036 94.29 131.81 5.348 ,664 .965 229. 
366.8 .035 95.66 133.73 5.361 .663 .963 231. 
372.7 ,035 97.02 135.66 5.374 .6b3 .961 233. 
37a.7 .034 98.38 137.58 5.386 .bbE .959 234. 
384.6 .034 99.75 139.49 5.398 .6bl .957 236. 
390.4 .033 101.10 141.41 5.210 .bbl ,955 23a. 
405.0 ,032 104.49 146.17 5.440 .bbO .951 242. 
419.5 .031 107.86 150.92 5.468 .659 .947 246. 
433.0 .030 111.23 155.65 5.495 .65d .9** 249. 
448.0 ,029 114.58 160.36 5.522 .657 .942 253. 
462.1 .028 117.92 165.06 5.548 .657 .939 257. 
476.2 .027 121.26 169.75 5.573 .b56 .937 261. 
490.2 .027 124.59 174.43 5.597 .b56 .935 264. 
504.1 .026 127.92 179.10 5.621 .655 .933 Lbb. 
531.7 .025 134.56 lB8.42 5.666 ,655 .931 275. 
559.2 .023 141.1d 197.72 5.709 ,655 .928 PAZ. 
586.5 .022 147.79 206.99 5.751 .654 .927 288. 
613.6 .021 154.40 216.2b 5.790 .655 .926 295. 
640.7 .OPO 161.00 225.51 5.828 ,655 ,925 381. 
667.6 .oto 167.60 234.75 5.b62 ,655 .924 307. 
694.5 .019 174.20 244.00 5.899 .656 .924 313. 
721.3 .Olb 1ao.ao 253.24 5.933 .657 .925 319. 
748.0 .017 187.41 262.49 5.965 .b5d .925 324. 
774.6 .017 194.04 271.74 5.996 .659 .926 330. 
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TABLE WIa. VHER"ODINA"IC PROPERTIES OF OXYGEN 
6. BAR ISOBAR 
TEHPERATURL VOLUNE ISOTHERM ISOWORE TNVERNAL 
OERIWATIWE OERIVATIVE EHERGV 
BAR-CM3IG BAR/K JlG 
ENTHALPV ENVROPV CV CP 




l 56.52b .7650 6720.3 39.72 -193.39 -192.93 2.09b 1.013 1.665 1155. 
56. .7692 b524.b 3b.6i -190.77 -190.31 2.165 1.015 1.664 11**. 
51. .7,?k6 b277.l 37.2b .-lb7.45 -1b6.99 2.204 l.ObO I.664 1130. 
60.. .7bOO b032.2 36.01 -1b4.13 -1b3.66 2.260 1.073 1.664 1116. 
.62. .?b55 77bb.l 34.bb -1bO.bO -1b0.33 2.315 1.066 1.662 1102. 
6,. .I911 7545.4 33.7b -177.Cb -177.00 2.367 1.05b 1.666 IOb9. 
66. .7967 7304.1 32.73 -170.15 -173.67 2.b19 1.05 1.665 1076. 
bb. .b025 7064.1 31.73 -170. b3 -170.34 2.466 1.041 1.665 1063. 
70. .bOb3 6b25.5 30.77 -167.50 -167.01 2.517 1.031 1.666 1050. 
72. . blb3 65bb.5 29.bb -164.17 -163.68 2.564 1.022 1.667 1037. 
lb. .b203 6353.0 21.94 -16O.bb -160.34 2.609 1.012 1.66b 1024. 
76. .b265 6119.1 2b.07 -157.50 -157.01 2.654 1.001 1.670 1010. 
Id. .b329 5bb7.5 27.22 -154.16 -153.66 2.697 .991 1.672 997. 











.b‘,bO 5430.2 25.5b -147.47 -lkb.Q? 2.731 .9?0 1.671 969. 
. b529 5204.9 24.79 -1rr.12 -123.61 2.621 .959 1.6bO 955. 
.b599 4902.2 24.01 -140.76 -140.24 2.061 .94b 1.684 341. 
.A6?1 S762.I 23.2, -137.39 -136.87 2.900 .QJB 1.6bb 926. 
.b746 4545.9 22.bb -13rr.OI -133.r9 2.938 .92? I.693 911. 
.db23 4330.9 21.76 -130.63 -130.10 2.975 .91? 1.693 196. 
.b902 4120.0 21.00 -12l.23 -126.69 3.012 .QO? 1.705 bb0. 
.b9bb 3912.6 20.27 -123.b2 -123.28 3.048 .bW 1.712 b64. 
.QO69 3708.7 19.55 -120.39 -119. bk 3.083 .bb9 1.720 347. 
.915b 350b.7 Ib.bk -116.95 -116.40 3.110 .dbl 1.729 830. 
102. .9250 3312.6 lb.13 -113.Zb -112.93 3.152 .b?3 1.739 312. 
104. .QSCS 3120.6 17.43 -110.00 -109.44 3.186 .866 I.?51 7%. 
106. 19'145 2932.b 16.76 -106.49 -105.92 3.219 .860 1.764 775. 
IOd. 19599 2749.5 Lb.06 -102.95 -102.33 3.253 .855 I.719 156. 
110. .965b 2570.6 15.3b -99.39 -9b.bI 3.235 .b51 1.796 736. 
l 111.95, .9,*1 2943.0 lb.bQ -96.76 -96.13 3.309 . b49 1.809 721. 
l lll.CSd 62.6230 222.1 .06b 65.50 91.16 4.989 .?Od I.131 lbb. 
112. 42.9240 224.2 .067 66.01 91.77 4.995 .70? I.125 lb9. 
1l.B. 44.0230 232.2 .065 67.59 94.00 5.015 .?02 1.108 191. 
116. b*.lO** 2bO.O .063 69, lb 96.20 5.03* .b98 1.092 194. 
lib. k6.1706 221.7 .062 70.6, 91.37 5.052 .694 1.079 136. 
IZJ. 41.2230 255.1 .060 ?2.LI 100.52 5.070 .691 1.067 IQb. 
122. 48.2633 262.b .OSb ?3.6b 102.61, 5.0811 ,6bd 1.056 201. 
124. C9.2923 269.6 .O57 75.17 lOk.74 5.105 .6.36 I.OC? 203. 
126. 50.3124 276.7 .055 76.6k 106.33 5.122 .6b3 I.OJb 205. 
12b. 51.3232 233.6 .054 7b.10 IOb.90 5.13b .bAi 1.030 207. 
130. 52.3260 290.6 .053 19.55 110.95 5.151r .6?9 1.023 209. 
132. 53.32ir. 297.2 .052 81.00 112.99 5.170 .677 1.017 211. 
134. 54.3101 303.b .051 32.43 115.02 5.185 ,676 1.011 2i3. 
136. 55.2926 310.4 .050 03.36 111.03 5.200 .6?4 1.006 215. 
13b. 56.2694 316.9 .Ob9 05.28 119.04 5.214 ,673 1.001 217. 
140. 57.2*09 323.4 .Obb 86.69 121.04 5.229 .6?2 .996 219. 
1*2. 58.2076 329.b .047 81.10 123.02 5.243 .6?1 .992 221. 
Ilrb. 59.1697 336.1 .046 89.50 125.00 5.257 .6?0 .Qbb 223. 
lrd. e0.1277 322.4 .ObS 90.90 126.98 5.270 .b69 .9bb 225. 
ICd. 61.0117 3Cb.7 .044 42.29 121.94 5.216 .66b .9bl 226. 
150. 62.0320 356.9 .O,b 93.68 130.90 5.297 .66? .9?b 22b. 
152. 62.97b9 361.0 .043 95.07 132.b5 5.310 .666 .¶75 230. 
155. 63.9226 367.1 .OZ2 96.65 134.80 5.322 .665 .9?2 232. 
156. 62.3632 373.2 .042 97.63 136.74 5.335 .665 .9?0 233. 
15b. 65.bOlO 379.3 ,041 99.20 13b.68 5.3k? .664 .967 235. 
160. 66.7361 385.3 .OOO too.57 140.61 5.359 .663 .965 237. 
165. 69.0631 $00.2 .OJQ 103.99 lk5.43 5.3bQ .662 .960 2Si. 
17'0. 71.3763 415.0 .OSb 107.39 150.21 5.blb .661 .Q56 255. 
1?5. 73.6774 429.6 .036 110.7b 154.98 5.445 .660 .952 2*9. 
182. 75.967b 4W.d .035 114.15 159.73 5.472 .659 .QSb 253. 
lb5. 7b.Lkb9 45b.b .034 117.52 164.47 5.49b .658 . 945 257. 
190. 80.5215 rl2.7 .033 120.b7 169.18 5.523 .657 .9b3 260. 
195. 82.7166 4b6.9 .032 124.22 173.b9 5.54b .657 .9*0 265. 
20d. b5.0*50 501.0 .031 127.56 17b.59 5.571 .656 .93b tbb. 
215. b9.5441 529.0 .030 13b.23 lb7.95 5.617 .656 .935 275. 
220. 9b.0232 556.7 .02b 140. I7 197.29 5.661 .655 .932 2bl. 
230. 9b.6656 5b4.3 .027 141.51 206.60 5.702 .655 
240. 102.9342 611.7 .026 154.13 215. b9 5.721 .655 
250. 107.3709 63b.9 .025 160.74 225.17 5.779 .655 
260. 111.7976 666.0 .02* 167.36 234.44 5.b16 ,656 
273. 116.2157 693.1 .023 173.97 243.70 5.151 .b56 
2dJ. 120.6263 720.0 .O22 ld0.59 252.96 5.815 .65? 
290. 125.0304 716.9 .021 lb7.21 262.23 5.917 .65b 
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TABLE “III. THERflOOYNA~IC PROPERTIES OF OXYGEN 
7. BAR ISOBAR 
TEMPERATURE YOLWE 
K CN3fG 






























l 113.803 .Qb76 


























i? a,. 60.d519 
175. 62.8450 























39.72 -193.38 -192.85 
30.62 -190.79 -190.25 
37.29 -1b7.47 -116.92 
36.05 -184.14 -183.60 
7793.6 34.39 -lbO.bZ -180.27 
7551.0 33.79 -177.50 -176.94 
7309.8 32.74 -174.17 -173.61 
7069.9 31.74 -170.85 -170.28 
6d31.4 30.73 -167.52 -166.95 
6594.5 29.85 -164.19 -163.62 
6359.2 28.95 -160.86 -160.29 
6125.6 20.01) -157.53 -156.95 
5093.3 27.23 -154.19 -153.61 











-147.50 -146.91 2.781 
-144.15 -143.55 P.dZI 
-140.79 -140.13 2.861 
-137.42 -136.82 2.099 
-134.05 -133.44 2.937 
-130.66 -130.04 2.975 
-127.27 -126.64 3.011 
-123.86 -123.23 3.047 
-120.43 -llQ.bO 3.083 













-113.53 -112.en 3.152 
-110.05 -109.40 3.Id6 
-106.54 -105.88 3.219 
-103.01 -102.34 3.252 
-99.45 -98.77 3.235 
-95.85 -95.17 3.317 
-92.57 -91.88 3.346 
66.18 31.31 4.961 
66.34 92.14 4.963 
67.96 34.44 4.383 
69.56 96.70 5.002 











72.67 101.12 5.039 .69? 1.031 199. 
74.20 103.29 5.057 .634 1.079 201. 
75.72 105.44 5.074 .69I 1.067 203. 
77.22 107.56 5.091 .bd3 1.057 206. 
78.70 109.67 5.107 .685 1.048 208. 
3O.l.a 111.76 5.123 .683 1.040 210. 
81.64 113..33 5.139 .bb1 I.032 eir. 
03.10 115.89 5.154 .673 1.026 214. 
84.54 117.93 5.169 ,678 1.019 216. 











87.41 121.93 5.198 .675 
88.83 124.00 5.212 .6?3 
90.25 126.00 5.226 ,672 
91.66 128.00 5.239 .6?1 
93.07 129.98 5.253 .b?O 
94.47 131.96 5.266 .663 
95.87 133.93 5.279 .66d 
97.26 135.90 5.291 .667 
98.65 137.36 5.304 .666 











103.48 144.67 5.346 
106.91 143.51 5.375 
110.32 154.31 5.403 
113.72 159.10 5.430 
117.10 163.86 5.456 
IPO.Sd 168.61 5.481 
123.05 173.35 5.506 
127.20 178.07 5.530 
i33.30 187.48 5.576 









147.22 206.20 5.661 
153.86 215.52 5.700 
160.49 224.b2 5.738 
167.IP 234.12 5.775 
173.75 243.40 5.blO 
100.37 252.69 5.844 
lb7.01 261.97 5.876 























.Q?O 1.677 970. 
.959 I.bbO 955. 
.Q‘d 1.693 941. 
.93b 1.688 926. 
.92d I.692 311. 
.917 1.698 896. 
,308 1.704 bd0. 
.bQb 1.711 864. 
.db9 1.713 848. 













.664 .969 240. 
.b63 .964 244. 
.661 .959 228. 
.660 .955 252. 
.659 .952 256. 
.659 .3‘S 260. 
.658 .946 264. 
.657 .943 267. 
.657 .939 274. 
.656 .936 2dl. 
.656 .933 280. 
.656 .931 294. 
,656 .930 301. 
.656 .929 307. 
.657 .92b 313. 
.65? .928 319. 
.65d .928 324. 










































TABLE "III. THER1(00YNAHIC PROPERTIES OF OXYGEN 
b. BAR ISOBAR 





EHTNALPY ENTROPY cv GP 







.7650 8727.6 39.73 -193.3b -192.77 2.090 i.abb 1.664 1155. 
.7691 1535.2 3b.63 -190.10 -190.19 2.145 i.065 1.664 1144. 
.77‘S b2bb.3 37.30 -1b7.4b -1b6.b6 2.203 hobo i.664 1130. 










.7b54 7799.1 34.9a -1bO.b‘ -1ba.21 2.314 1.066 I. bb‘ 1103. 
.7909 7556.6 33.bO -177.51 -176.81 2.367 1.059 1.664 1030. 
.7966 7315.5 32.75 -174.19 -173.55 2.413 1.050 1.664 1077. 
.b023 7075.7 31.75 -17o.br -170.22 2.468 I.041 1.665 1064. 
.bObl b2.37.4 30.79 -167.54 -166.89 2.516 1.032 I.665 1051. 
.bI‘I 6600.6 29.86 -164.21 -163.56 2.563 I.022 I.667 1037. 
.b201 6365.4 20.96 -160.00 -160.23 2.603 1.012 I. 66.3 1024. 
.b263 6331.9 Lb.09 -157.55 -156.83 2.653 1.002 1.669 1011. 
.a326 5900.3 27.24 -154.21 -153.55 2.637 .991 1.671 937. 
.b391 5670.8 26.41 -150.87 -isa. 2.739 .981 I.674 9.54. 
b2. .b‘Sb 5443.5 25.60 -147.53 -146.85 2.780 .370 1.676 370. 
b‘. .A526 521b.5 24.01 -144.11 -143.50 2.821 .959 1.679 956. 
06. .3596 4996.0 24.03 -140.82 d40.13 2.860 .Q‘Q 1.603 341. 
bb. ..S66b 4776.2 23.26 -137.45 -136.76 2.839 ,338 1.637 327. 
90. .b742 4559.3 22.51 -134.08 -133.38 2.937 .32b 1.692 312. 
32. .bb19 4345.5 21.76 -130.70 -129.33 2.374 .91b 1.637 897. 
94. .bB98 4135.0 21.02 d27.30 -126.59 3.011 .908 1.703 Bb1. 
96. .89bO 3927.1) 20.30 -123.90 -123.18 3.047 .83.8 1.710 865. 
98. .9065 3724.3 19.50 -120.47 -119.75 3.082 .BBQ 1.713 848. 
100. .3153 3524.6 lb.67 -117.03 -iI6.30 3.117 .88 1.727 831. 
102. .9244 3328.0 18.16 -113.50 -lIZ.b‘ 3.151 ,873 1.737 di‘. 
104. .3340 3137.L 17.46 -1ia.10 -103.35 3.185 .36? 1.749 736. 
106. 19439 2943.7 16.77 -106.60 -105.b‘ 3.218 ,861 1.761 777. 
lob. ."542 2766.7 16.03 -103.07 -102.31 3.252 .A56 1.776 758. 
110. -9651 256.5.2 15.42 -39.51 -9b.74 3.284 .052 1.793 738. 
112. .9?64 2414.2 14.75 -35.91 -95.13 3.317 .a49 I.811 713. 
ll‘. .98b4 2244.8 14.09 -32.2b -91.43 3.343 .(I47 1.833 697. 
l 115.315 i.0005 20b6.3 13.43 -86.76 -87.96 3.380 .84? I.e.56 676. 
l 115.915 32.2b26 215.9 .a92 66.64 92.47 4.336 .724 1.198 1bQ. 
lib. 32.3205 216.1 .a92 66.72 92.57 4.937 .?23 1.137 183. 
118. 33.1993 225.0 .a89 63.33 94.94 4.357 .?I? 1.172 132. 
120. 34.0597 233.7 .Ob6 70.01 97.26 4.977 .?I1 1.150 134. 
122. 34.3042 242.0 .ab3 71.62 33.54 4.335 .707 I.131 137. 
124. 35.7347 250.1 .a81 73.20 101.79 5.014 .702 1.115 193. 
126. 36.5523 258.0 .a78 74.76 104.00 5.031 .69d I.100 202. 
128. 37.3602 265.7 .076 76.30 106.13 5.043 .635 I.087 204. 
130. 38.1576 273.3 .074 77.33 10b.35 5.065 .692 1.075 206. 
i32. 30.9463 280.7 .073 73.34 110.49 5.082 .683 1.065 208. 
134. 39.7270 238.0 ,071 80.33 112.61 5.093 .6b? I.056 210. 
136. 40.5005 295.2 .069 82.32 114.72 5.113 .684 I.047 213. 
13b. 41.2674 302.2 .063 83.79 116.80 5.129 .b32 1.040 215. 
140. 42.0262 303.2 .066 AS.25 ilb.b? 5.143 .bea I.032 217. 
142. 42.7b36 316.1 .065 06.71 i20.93 5.158 .673 1.026 213. 
144. 43.5336 322.9 .064 Plb.15 122.Qb 5.172 .67? I.020 221. 
146. 44.2794 329.6 .062 89.59 i25.01 5.186 .676 1.015 222. 
i40. 45.0205 336.2 .061 31.02 127.04 5.200 .674 i. 010 224. 
150. 45.7577 342.0 .060 92.45 123.05 5.214 .673 i.005 226. 
152. 46.4910 349.3 .059 33.b7 131.06 5.227 ,672 1.001 220. 
154. 47.2209 355.0 .OSI 95.20 133.06 5.240 .b?1 .937 230. 
156. 47.9474 362.2 .057 36.69 135.04 5.253 .670 .393 232. 
15b. 41.6709 36b.6 .056 38.09 137.03 5.265 .669 .Qb9 233. 
160. 49.3315 374.9 .055 99.43 139.00 5.270 .668 .386 235. 
165. 5I.lb15 390.5 .053 102.37 143.91 5.30b .666 .379 240. 
170. 52.956b 405.9 .051 106.43 140.79 5.337 .664 .972 244. 
i75. 54.7193 421.1 .049 109.86 153.64 5.365 .663 ,967 248. 
IbO. 56.4797 436.1 .O‘b 113.23 153.46 5.393 .662 .962 252. 
165. 5b.2123 450.9 .046 116.69 163.26 5.413 .661 .QSb 256. 
190. 59.9451 465.7 .0‘S i2a.ab 16b.O‘ 5.444 .660 .354 259. 
195. 61.6702 4b0.3 .043 123.47 172.80 5.469 .659 .351 263. 
200. 63.3113 494.7 .042 126.b‘ 177.55 5.493 .65b .94b 267. 
210. 66.bO63 523.4 .a40 133.56 137.01 5.539 .65? .943 274. 
220. 70.2039 551.b .03b 140.26 136.42 5,583 .657 .939 201. 
230. 73.58'15 579.9 .036 146.93 205.80 5.625 .656 .936 280. 
240. 76.9510 607.7 .a34 153.59 215.15 5.665 .656 .934 294. 
250. 80.3054 635.4 .033 160.24 224.4b 5.703 .656 ,932 300. 
260. b3.6490 662.9 .a32 Ibb.Ob 233.80 5.739 .656 .931 307. 
270. 06.9153 690.3 .030 173.52 243.ll 5.774 ,657 .930 313. 
2bO. 90.3134 717.6 .029 lbO.Sb 252.41 5.00b .658 .930 3iQ. 
290. 93.6349 744.7 .02b 106. b0 211.71 5.641 .659 .930 324. 
300. 96.9507 771.8 .027 193.45 271.01 5.b72 .66- .930 330. 
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I 54.462 .7649 b731.3 39.73 -193.37 -192.63 2.093 1.018 I.664 1155. 
56. .I690 3540.3 38.63 -190.82 -130*13 2.144 irob5 1.664 1144. 
5b. .7744 3293.6 37.31 -167.50 -136.00 2.203 I.030 1.664 1130. 










.7b53 7b04.6 34.91 -130.A5 -1bO.15 2.314 I.067 1.663 1103. 
.7909 7562.2 33.bl -177.53 -176.82 2.367 1.059 1.664 1090. 
.7965 7321.2 32.76 -174.21 -173.49 2.418 1.050 1.664 1077. 
.A022 7011.5 31.76 -17a.ab -170.16 2.467 1.041 1.665 1064. 
.8060 6843.3 3a.ba -167.56 -166.33 2.516 1,032 1.665 1051. 
.A140 6606.6 29.b7 -164.23 -163.50 2.563 1.022 1.666 1033. 
.A200 6371.5 23.97 -160.30 -160.17 2.6aa 1.012 1.66b 1025. 
.A262 6138.2 PA.10 -157.57 -156.33 2.653 1.002 1.669 1011. 
.3325 5906.7 27.25 -i54.24 -153.49 2.636 .QQl 1.671 99b. 
.b330 5677.3 26.42 -150.30 -150.14 2.739 ,911 1.673 934. 
(2. .A456 5450.1 25.61 -147.56 -146.73 2.780 .370 1.676 970. 
84. .A524 5225.2 24.b2 -144.2i -143.44 2.820 .359 1.679 356. 
06. .a594 5002.3 24.04 -140.35 -i40.03 2.860 .Q‘Q 1.6b3 342. 
81). -8666 47A3.3 23.27 -137.43 -136.71 2.833 .338 1.637 927. 
30. .3?41 4566.5 22.52 -134.12 -133.33 2.937 .92b 1.691 912. 
92. .A017 4352.3 21.77 -130.73 -129.34 2.974 .QIb 1.637 bQ7. 
94. .bbQ6 4142.4 21.04 -127.34 -126.54 3.010 .QOb 1.703 Obl. 
96. .A978 3335.5 20.31 -123.94 -123.13 3.0116 .bQQ 1.710 b65. 
38. .3063 3732.1 19.53 -120.52 -119.70 3.082 .a90 1.717 (49. 
ioa. .3151 3532.5 lb.Bb -117.08 -116.26 3.116 .a.31 1.726 b32. 
102. .9242 3336.9 13.13 -113. b3 -112.79 3.151 
iO4. .3337 3145.4 17.48 -ua.i5 -109.31 3.185 
106. .9436 2358.2 16.79 -106.65 -105.80 3.218 
id*. .3533 2775.3 16.11 -103.13 -102.27 3.251 
110. .9647 2537.0 15.43 -39.57 -93.70 3.284 
112. .3?60 2423.2 14.77 -95.38 -95.10 3.316 
114. .QbbO 2254.0 I4.11 -92.35 -31.46 3,348 
116. i.0005 2089.3 13.47 -8b.6b -87.77 3.380 
l 117.844 1.0127 1941.6 12.bQ -35.24 -34.33 3.410 
l 117.b“ 28.7643 212.3 .I05 67.00 92.89 4.313 
lib. 20.a2.57 212.9 ,104 67.13 33.08 4.915 
























122. 30.4171 231.2 .097 70.51 37.89 4.955 .717 1.177 135. 
124. 31.1360 239.9 ,094 72.15 loo.22 4.374 .?12 I.155 197. 
126. 31.3409 248.3 .OQl 73.76 102.51 4.393 .707 I.136 200. 
12.5. 32.6636 256.5 .Obb 75.35 104.77 5.010 .?03 1.120 202. 
130. 33.4153 264.4 .036 76.92 106.99 5.023 .699 1.105 205. 
132. 34.1374 272.2 .064 73.47 109.13 5.044 .696 1.032 207. 
134. 34.b507 279.3 .0.52 80.00 111.36 5.061 .693 I.011 203. 
136. 35.5562 217.3 .ObO 01.51 113.51 5.077 .690 1.070 211. 
138. 36.2546 294.7 .07b 33.02 115.65 5.032 .637 1.061 213. 
140. 36.9465 301.9 .076 34.51 117.76 5.107 .685 I.052 215. 
102. 37.6326 309.1 .075 05.93 113.86 5.122 .b33 I. a45 217. 
I44. 3.5.3132 316.1 .073 87.46 121.34 5.137 .631 1.03b 219. 
146. 38.9bbb 323.1 .072 88.32 124.01 5.151 .6?3 1.031 221. 
148. 39.65Qb 329.3 .070 90.37 126.06 5.165 .678 1.025 223. 
150. 40.3265 336.7 .063 31.01 126.11 5.179 .6?6 i.013 225. 
152. 40.9b93 343.4 ,060 93.25 130.14 5.192 .675 I.014 227. 
is,. 41.6484 350.1 .066 94.68 132.16 5.205 .674 hai0 229. 
156. 42.3041 356.6 .065 96.11 134.18 5.218 .673 1.005 231. 
153. 42.9566 363.2 .064 37.52 136.13 5.231 .672 1.001 233. 
160. 43.6061 369.7 ,063 98.94 136.11 5.244 .671 .337 234. 
165. 45.21711 335.6 .060 102.45 143.15 5.274 .668 .Qbb 239. 
170. 46.3145 401.3 .058 105.34 143.07 5.304 .666 .3*1 243. 
175. 48.3931 416.A .056 109.40 152.96 5.332 .665 .975 247. 
100. 43.3702 432.1 ,054 112.05 157.32 5.353 .b63 .969 251. 
1.55. 51.5322 447.2 .052 116.27 162.65 5.336 .662 .964 255. 
190. 53.0054 462.1 .051 119.69 167.46 5.412 .661 .960 253. 
195. 54.6307 476.9 .O‘Q 123.03 172.26 5.436 .660 .956 263. 
200. 56.16b9 491.6 .043 126.43 177.03 5.461 .653 .353 267. 
210. 59.2269 520.7 .0‘S 133.23 136.53 5.507 .653 .94b 274. 
220. 62.2641 549.3 .a43 139.35 195.99 5.551 .657 .343 281. 
230. 65.2843 577.7 .041 146.64 205.40 5.593 .657 .Q‘O 2.57. 
240. 68.2301 605.b .a39 153.32 214.78 5.633 ,657 .93? 234. 
250. 71.2033 633.7 .03? 15Q.Qb 224.14 5.671 .656 ,935 300. 
260. 74.2675 661.4 .036 166.64 233.4b 5.708 .65? .933 307. 
270. 77.2422 6bb.9 .034 173.29 242.81 5.743 .657 .932 313. 
2.50. 80.2035 716.3 .033 173.94 252.13 5.777 ,650 ,932 319. 
290. b3.1701 743.6 .032 Ib6.59 261.45 5.bOQ .653 .932 324. 
300. 86.1250 770.3 .031 193.25 270.76 5.341 .660 .932 330. 
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l 54.474 .7649 b734.9 39.73 -193.37 -192.61 2.0Qb l.ObQ 1.664 1156. 
56. .7690 b545.5 38.64 -190.b3 -190.07 2.144 I.015 1.664 1145. 
50. .7?43 b29b.b 37.32 -lb?.51 -1b6.74 2.203 I.abo 1.664 1131. 










.?I52 7blO.l 34.92 -lbO.bT -110.01 2.314 I.067 I.663 1104. 
.79#b 7567.b 33.b2 -177.55 -176.76 2.366 1.059 1.664 1090. 
.7964 7326.9 32.77 -174.23 -173.43 2.410 I.050 1.664 1077. 
.bO21 7087.3 31.77 -170.90 -170.10 2.461 1.041 1.664 1064. 
.bO79 6b49.2 30.bl -167.53 -166.77 2.515 1.032 1.665 1051. 
.b139 6612.6 29.00 -164.26 -163.44 2.562 1.022 1.666 103b. 
.b199 6377.7 28.90 -160.93 -160.11 2.bOb I.012 1.667 1025. 
.b261 6144.5 Eb.11 -157.60 -156.77 2.653 1.002 1.669 1012. 
.b324 59i3.1 27.26 -154.26 -153.43 2.696 .391 1.671 391. 










.b455 5456.7 25.62 -147.53 -146.74 2.7ba .970 1.676 971. 
.b523 5232.0 24.03 -144.24 -143.38 2.820 .960 1.679 957. 
.b593 5009.0 24.05 -140,bb -140.02 2.360 .949 1.682 942. 
.b665 4790.3 23.21 -137.52 -136.65 2.838 ,938 1.686 928. 
.b739 4573.7 22.53 -134.15 -133.27 2.336 .32b i.b91 313. 
.bAlS 4360.2 21.79 -130.77 -129.89 2.973 .918 1.636 bQb. 
.bbQ‘ 4149.9 21.05 -127.31 426.43 3.010 ,308 I.702 802. 
.d976 3943.1 20.32 -123.37 -123.08 3.046 .899 1.703 866. 
.9061 3733.9 13.61 -120.56 -113.65 3.081 .890 1.717 849. 
.Ql‘b 3540.4 lb.bQ -117.12 -116.21 3.116 .A82 1.725 832. 
102. .9239 3345.0 LB.19 -113.67 -112.75 3.150 .b74 1.735 815. 
104. .9334 3153.7 17.50 dia.20 -103.27 3.184 ,867 1.746 797. 
106. .3433 2966.6 IL.81 -106.70 -105.76 3.217 ..561 1.753 778. 
lab. .9536 2733.9 16.13 -103. ib -102.23 3.250 ,856 1.773 759. 
110. .9644 2605.7 15.45 -99.63 -98.67 3.283 .852 1.730 740. 
112. .9?57 2432.1 14.79 -36.04 -35.07 3.316 ,843 I.BOb 720. 
114. .Qb75 2263.1 14.13 -92.42 -91.43 3.346 .848 1.829 639. 
116. 1.0000 209b.7 13.49 -38.75 -87.75 3.330 .b47 1.853 678. 
116. 1.0133 1931.7 12.b6 -05.03 -84.02 3.412 .A47 I.Bbl 656. 
l 119.623 1.0246 1812.1 12.36 -01.97 -(10.94 3.438 .A48 1.307 638. 
l 119.623 25.9192 208.6 .117 67.26 93.18 4.833 .?3b 1.269 183. 
120. 26.0614 210.3 .I16 67.60 93.66 4.897 .736 1.262 190. 
122. 26.b033 220.0 .A12 63.35 36.15 4.318 .723 1.223 133. 
124. 27.5265 229.3 .iab 71.05 9b.58 4.937 *?22 I.zai 195. 
126. 28.2338 238.2 .105 72.72 i00.96 4.956 .?I6 1.178 198. 
Lea. 2b.3271 246.3 .LaI 74.36 ia3.23 4.975 .?I1 1.157 200. 
130. 23.6083 255.3 .09b 75.38 105.59 4.333 .?07 1.139 203. 
132. 30.27b7 263.5 .096 77.57 107.85 5.010 .?02 1.123 205. 
134. 30.9396 271.5 .033 79.14 Iia.08 5.027 .699 I.108 208. 
136. 31.5919 279.4 .a91 60.63 112.28 5.043 .69b I. 036 210. 
13.5. 32.2366 2b7.0 .ObQ 02.22 114.46 5.053 .633 I. 004 212. 
140. 32.b742 294.6 .Ob6 b3.74 116.62 5.074 .690 I.074 214. 
142. 33.5055 302.0 .ObS 85.25 110.76 5.033 .638 1.065 216. 
144. 34.1310 309.3 .Ob3 bb.75 12a.Ab 5.104 .685 1.056 21s. 
146. 34.7513 316.4 .Obl 66.23 122.93 5.119 .683 1.040 220. 
l‘b. 35.3667 323.5 .079 83.70 125.07 5.133 .631 1.041 222. 
150. 35.9775 330.5 .O?b 91.17 127.15 5.147 .6bO 1.035 224. 
152. 36.5043 337.4 .076 32.63 123.21 5.161 .67(1 1.023 226. 
154. 37.1371 344.3 .075 94.07 131.26 5.174 .677 1.023 221. 
156. 37.7064 351.0 .a73 95.52 133.30 5.167 .675 i.aid 230. 
151. 3b.3324 357.7 .072 96.95 135.33 5.200 .6?4 hai3 232. 
160. 31.9753 364.4 .O?l 9b.38 137.35 5.213 .673 I.009 234. 
165. 40.4450 340.7 .068 101.93 142.37 5.244 .670 .339 230. 
170. 41.6992 396.8 ,065 105.44 147.34 5.273 .668 .QQO 242. 
175. 43.339b 412.5 .063 lab.94 152.28 5.302 ,666 .383 247. 
100. 44.76bb 421.1 .Obi 112.40 157.17 5.330 .665 .9?? 251. 
135. 46.Ib75 443.4 .a59 115.b5 162.04 5.356 .b64 .971 255. 
190. 47.5971 458.6 ,057 119.29 166.89 5.302 .662 .966 259. 
195. Cb.QQb7 473.6 .055 122.71 171.71 5.407 .661 .962 262. 
200. 50.3931 4bb.5 .OS‘ 126.11 176.51 5.431 .660 .95b 266. 
210. 53.1632 517.9 .051 132.09 106.06 5.478 .653 .352 274. 
220. 55.9123 546.3 .O‘b 139.64 195.55 5.522 .65b .947 2bl. 
230. 5b.6441 575.5 .046 146.35 205.00 5.564 .657 .943 287. 
240. 61.3616 603.b .043 153.05 214.41 5.604 .657 .940 294. 
250. 64.5660 631.9 .042 159.73 223.ba 5.643 .657 .337 300. 
260. 66.761b 65Q.b .o*o 166.40 233.16 5.679 .657 .936 307. 
279. 69.4460 607.6 .03b 173.07 242.51 5.715 .653 ,934 313. 
2b0. 72.1266 715.1 .037 179.73 251.05 5.749 .65b .934 Sib. 
290. 74.79b5 742.6 .035 Ib6.39 261.19 5.701 .659 ,933 324. 
300. ??.CC‘T 769.9 .a34 193.06 270.52 5.013 .660 .933 330. 
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ENYHALPY ENTROPY cv CP 




.?6$7 6753.2 39.73 -193.35 -192.20 2.099 I.019 1.664 1156. 
.76b6 6571.3 30.69 -130.91 -189.76 2.143 1.016 1.664 Il‘b. 
.774.0 8325.1 37.36 -107.59 -1b6.43 2.201 I.ObI I.663 1132. 
,773‘ bOb0.6 36.12 -lb‘.27 -1.33.10 2.250 1.074 I.663 lllb. 
.Ib‘b 7037.4 34.96 -180.35 -173.78 2.312 I.067 1.663 1105. 
.7904 7535.7 33.86 -177.64 -176.45 2.365 I.059 1.663 1092. 
.7960 7355.3 32.bl -174.32 -173.13 2.416 1.051 I.663 1079. 
.a017 7116.3 31.61 -17i. 00 -169.60 2.466 1. a42 1.664 1066. 
.a075 6170.8 30.05 -167.68 -166.47 2.514 1.033 1.664 1053. 
.a134 6642.7 29.93 -164.36 -163.14 2,561 1.023 1.665 1040. 
.blQ‘ 640b.4 23.03 -161.04 -159.01 2.607 hai3 1.666 1027. 
.b255 6175.7 23.16 -157.71 -156.48 2.651 1.003 1.660 1014. 
.83lb 5945.0 27.31 -154.33 -153.14 2.694 .992 I.669 1000. 
.b3b3 5716.3 26.48 -151.06 -149.80 2.737 .9b2 1.671 987. 
.b“Q 54b9.9 2%.Gb -147.72 -146.45 2.77b .¶?I 1.674 373. 
.b516 5265.8 24.3b -144.38 -143.10 2.blb .960 I.677 359. 
.bSb6 5044.2 24.11 -14i.03 -139.74 2.850 ,950 1.600 945. 
. b657 ‘b25.4 23.34 -137.68 -136.38 2.096 .933 I. 6b4 930. 
.b731 4609.5 22.59 -134.32 -133.01 2.934 .929 I.600 915. 
.bb07 4396.6 21.35 -130.35 -129.62 2.972 .QlQ 1.693 900. 
.bbbS 4187.1 PI.11 -127.56 -126.23 3.008 .QOQ 1.699 0.55. 
.8966 3981.0 20.39 -124.17 -122.63 3.044 .90: 1.705 863. 
.9050 3770.6 13.67 -120.77 -119.41 3.079 .b91 i.713 652. 
.9137 3579.9 18.97 -117.34 -115.97 3.114 ,802 I.721 b36. 
.9227 3385.3 lb.27 -113.91 -112.52 3.140 .b75 I.732 bib. 
.9320 3194.7 17.57 -110.45 -109.05 3.182 .bb3 1.741 b01. 
.941b 3008.5 16.09 -106.97 -105.56 3.215 .662 1.754 7b2. 
.3520 2826.7 16.21 -103.46 -102.04 3.248 .b5? 1.767 763. 
.9626 2649.4 15.54 -39.33 -9b.49 3.280 .b53 I.703 744. 
.9737 2476.6 I‘.bb -96.36 -94.90 3.313 .bSl 1.1100 724. 
.Qb54 2308.5 14.23 -92.76 -31.28 3.345 ,349 1.320 704. 
.93?7 2145.0 13.60 -89.12 -07.62 3.377 .b‘b 1.843 613. 
1.0107 1906.0 12.97 -85.42 -83.91 3.40b .843 1.869 662. 
1.0244 1b31.3 12.36 -81.67 -80.14 3.440 .b48 1. b99 640. 
I.0390 1680.7 11.77 -77.86 -76.30 3.472 .848 1.934 619. 
I.0547 1533.8 11.20 -73.37 -72.39 3.504 .a47 1.975 59b. 
1.0716 1390.1 10.65 -70.00 -68.39 3.536 .a43 2.024 576. 
I.ObO5 1320.4 10.39 -68.00 -66.38 3.551 .(139 2.052 560. 
17.1637 187.9 .186 67.64 93.33 4.809 .772 1.464 1bQ. 
17.4576 193.b ,162 68.67 94.06 4.821 .766 I.431 190. 
lb.OlbP 205.4 .I74 70.64 97.66 4.843 .755 1.376 194. 
18.5537 216.3 .I67 72.53 100.37 4.064 .745 1.331 197. 
19.0123 226.7 .161 74.37 102.93 4.883 .737 1.293 199. 
19.5317 236.7 .I55 76.16 ia5.55 4.902 .730 1.260 202. 
20.0bb7 246.4 .i*a 77.30 108.04 4.320 .724 I.233 205. 
20.5751 255.7 .1‘S 79.62 110.48 4.938 .?I8 l.EOb 207. 
21.0521 264.7 .141 81.30 112.87 4.955 .713 1.167 210. 
21.5208 273.5 .137 82.35 115.23 4.971 .709 I.lbb 212. 
21.9022 282.1 .I34 84.58 117.55 ‘.Qb? .705 1.152 215. 
22.4368 290.4 .130 86.18 113.84 5.003 .702 I. I37 217. 
22.bb55 290.6 ,127 87.77 122.10 5.013 .69b 1.123 219. 
23.32bb 306.7 .124 89.34 124.33 5.033 .695 1.111 221. 
23.7671 314.5 .121 30.69 126.54 5.047 .693 i.100 224. 
24.2009 322.3 .I19 32.43 123.73 5.061 .690 1.090 226. 
24.6306 329.3 ,116 33.36 130.91 5.075 .6bb 1.011 22b. 
25.0564 337.4 .I14 95.47 133.06 5.009 .6b6 I.073 230. 
26.1060 355.b .I09 39.22 138.38 5.122 
27.1372 373.6 .I04 102.90 143.61 5.153 
2bi152b 331.0 .laa 106.54 148.77 5.ib3 
29.i550 408.0 .096 iia.14 153.88 5.212 
30.i45b 424.6 .a92 113.71 158.93 5.239 
31.1265 441.0 .ObQ 117.25 163.94 5.266 
32.0985 457.1 ,066 120.77 168.91 5.232 
33.0626 473.0 .0.53 124.26 173.85 5.317 
34.9709 504.1 .07b 131. IQ 163.65 5.365 




















31.7246 564.7 ,070 144.30 202.38 5.453 .660 .960 206. 
40.5774 534.2 .067 151.69 212.55 5.433 .659 .955 293. 
42.4175 623.4 .064 15b.45 222.08 5.532 .659 .951 300. 
44.2470 652.2 .061 165.20 231.57 5.563 .659 .947 306. 
46.0675 630.3 .a53 171.33 241.03 5.605 .659 .9‘S 312. 
47.bb02 709.2 .056 178.64 250.46 5.639 .659 .943 31b. 
49.6b62 737;‘ .054 135.36 259.83 5.672 .660 .942 324. 
51.4b63 765.4 .a52 192.07 269.30 5.704 .661 .Q‘l 330. 
* TUO-PHASE BOUNDARY 46 
TABLE “Ib. INERHOOYNAl(IC PROPERTIES OF OXYGEN 
LB. BAR ISOBAR 
TERPERATWE “MUHE ENTHALPV ENTROPY CP 
K Ctl3fG 
ISOTNERH ISOCNORE INTERNAL 
OERIVATIVE OERIVATLVE ENERGY 







.7645 6771.5 39.73 -193.32 -191.79 2.099 1.090 1.664 1157. 
.76b3 8597.1 3b.73 -190.91 -1b9.45 2.142 1.017 1.663 1147. 
.773b b351.4 37.41 -187.67 -1b6.12 2.200 I.011 1.663 1133. 










.7b44 7064.7 35.ll -181.04 -179.47 2.311 1.063 1.662 1106. 
.7b99 7623.5 33.91 -177.73 -176.15 2.364 1.060 1.662 1093. 
.7355 73b3.7 32.b6 -174.41 -172.b2 2.415 1.052 1.6b2 IObO. 
.5512 7145.2 31.b6 -171.10 -169.50 2.464 I.043 1.663 1067. 
.b#?# 6901.2 30.90 -167.78 -166.17 2.513 1.033 1.663 1055. 
.blLQ 6672.b 29.97 -164.47 -162.b‘ 2.559 I.023 1.664 1042. 
.bIbP 6439.0 29.Ib -161.15 -159.51 2.605 1.013 1.665 1029. 
.bLSO 6206.9 Lb.21 -157.b3 -156.1b 2.643 1.003 1.666 1015. 
.b312 5976.1 27.36 -154.51 -152.b5 2.633 .993 1.66b 1002. 










.b442 5522.b 25.73 -147.35 -146.17 2.776 
.6509 5299.4 24.94 -144.52 -ICE.62 2.617 
. b57b 5071.5 24.16 -1‘l.lb -139.47 2.356 
. b649 4860.3 23.40 -137. b‘ -136.11 2.895 
.b?22 4645.1 22.65 -134.4b -132.74 2.932 
.b79b 4432.9 21.91 -131.12 -123.36 2.970 
.a076 4224.1 21.1b -127.75 -125.97 3.006 
.b956 ‘OIb.7 20.45 -124.37 -122.58 3.042 
.9039 3317.0 19.74 -120.97 -119.16 3.077 





















102. .QPI‘ 3425.2 18.34 -114.14 -112.29 3.146 .8?6 1.726 822. 
104. .9307 3235.5 17.65 -110.63 -103.83 3.173 .b63 1.736 804. 
106. .9403 3050.1 16.97 -107.23 -105.35 3.2i2 .863 i.743 706. 
lab. .9504 2b69.1 16.30 -103.74 4ai.04 3.245 .a53 1.761 767. 
110. .9609 2692.6 15.63 -100.22 -9A.30 3.273 ..354 I.776 740. 
112. .971b 2520.7 14.91 -96.6b -94.73 3.310 .852 1.793 723. 
II‘. .9b33 2353.4 14.33 -93.10 -31.13 3.342 .a50 1.812 703. 
116. .9954 2190.b 13.70 -83.47 -87.43 3.374 .b‘Q 1.834 688. 
lib. 1.0581 2032.6 13.Ob -b5.*1 -b3.73 3.405 .b49 1.656 667. 
120. 1.0216 187b.Q 12.40 -b2.09 -110.05 3.437 .843 1.867 646. 
122. 1.0359 1729.2 ll.bQ -7.3.31 -76.24 3.468 .843 1.913 625. 
124. 1.0512 15b3.2 11.32 -74.47 -72.36 3.500 ..347 1.957 605. 
126. 1.0676 1440.4 IO.71 -70.54 -61.40 3.531 .843 2.001 535. 
IPb. l.Ob54 1300.1 10.27 -66.51 -64.3k 3.563 .832 2.055 567. 
130. I.IOSi 1175.6 9.77 -62.36 -60.15 3.596 .334 2.123 547. 
132. 1.1269 IOSi.3 9.23 -58. a3 -55.77 3.623 .826 2.210 525. 
l 132.743 I.1357 972.4 b.Qb -56.31 -54.10 3.&Z .a24 2.244 515. 
l 132.743 12.6066 164.9 .265 66.34 92.16 4.744 .BO‘ 1.705 1.57. 
134. 12.9215 174.0 .256 6b.41 34.26 4.759 .?93 I.636 109. 
136. 13.3Q99 187.7 .243 70.64 97.44 4.783 . 779 1.547 193. 
Ill. 13.b531 200.4 .232 72.75 100.46 4.*05 .?66 1.476 136. 




















223.7 .2I3 76.72 106.14 4.846 .?47 1.372 203. 
234.6 ,206 73.61 1OB.b‘ 4.864 .?31 I.332 206. 
245.5 .I99 60.45 iii.47 4.e.03 ,732 1.29b 206. 
255.0 .I92 b2.24 114.03 4.900 .?26 I.260 211. 
264.7 .I17 b4.00 116.54 4.917 .721 i.243 214. 
274.1 .lbl 35.72 119.01 4.933 .?I6 1.220 216. 
2b3.3 .I76 87.42 121.43 4.349 .?I1 I.200 213. 
292.2 .172 b9.03 123.81 4.964 .?08 I.lb2 221. 
351.0 .167 90.73 126.16 4.379 .704 I.166 223. 
319.5 .I63 92.35 12b.47 4.994 .701 I.152 225. 
165. ib.9002 330.2 .155 96.33 134.15 5.029 .694 I.LZi 231. 
171. 19.7346 350.0 .I47 100.22 139.69 5.062 .6bQ 1.036 236. 
175. 25.5427 369.1 .1‘S 104.04 145.12 5.033 .6b4 1.076 241. 
Ibl. 21.3355 387.7 .I34 107.79 150.40 5.123 .611 1.059 246. 
115. 22.1154 405.7 .IZb 111.49 155.72 5.152 .671 I. a45 250. 
190. 22.bb‘i 423.3 .123 115.15 160.32 5.1bO .6?5 1.033 255. 
195. 23.6432 440.b .I19 lib.77 166.06 5.207 .6?3 I.023 253. 
250. 24.393b 457.5 .I15 122.36 171.15 5.232 .6?1 1.014 263. 
215. 25.1734 490.5 .A07 129.46 lbI.20 5.2bE .667 .QQQ 271. 
220. 21.3294 522.6 .lOI 136.47 191.13 5.320 ,665 .957 276. 
230. 2b.tCLi 554.0 .196 143.42 200.95 5.371 .663 .977 236. 
241. 39.1b72 5b4.b .I91 150.31 210.6b 5.413 .662 .970 293. 
25b. 31.5953 615.0 .Ob6 157.16 220.35 5.452 .661 .964 239. 
2bO. 32.9923 644.9 .Ob2 163.9b 229.37 5.490 .6bI .959 306. 
218. 34.3551 674.3 .079 170.7b 239.54 5.521 .660 .955 312. 
Lbm. 35.761# 7b3.5 .076 177.56 24Q.Ob 5.561 .661 .952 313. 
291. 37.1331 732.4 .073 lb‘.32 251.59 5.594 .66i .950 324. 
3%. 30.5IIL 76L.i .075 191.Ob 26A.06 5.626 .662 .Q‘Q 333. 
l WC-PlU5EBCNNMRV 49 
TABLE “Ia. THER”OOYNAHIC PROPERTIES OF OXYGEN 
25. EAR ISOBAR 
,EnPERATURE VOLUtlE ENTHALFY ENTROPY CV CP 
K CH3fG 
ISOTHERM ISOCHORE INTERNAL 
DERIVATIVE OERIVATIVE ENERGY 




. 54.646 .7643 0783.7 39.73 -133.30 -131.33 2.033 1.090 1.664 1153. 
56. .7679 8622.7 38.78 -191.06 -189.14 2.140 I.081 1.663 1146. 
53. .7?32 0377.6 37.45 -187.74 -1d5.61 2.133 i.o.32 1.663 1135. 











.Ib‘O 7892.0 35.05 -181.12 -173.16 2.309 1.068 1.662 1108. 
.?bQS 7651.3 33.95 -177.81 -175.84 2.362 I.061 1.662 1095. 
.7951 7412.0 32.90 -174.50 -172.52 2.413 1.052 1.662 10.52. 
.baab 7174.1 31.90 -171.13 -163.13 2.463 1.043 1.662 1063. 
.d065 6937.6 30.94 -167.88 -165.87 2.511 1.034 1.662 i056. 
.I)124 6702.7 30.02 -164.57 -162.54 2.558 1.024 1.663 1043. 
.blb3 6469.5 29.12 -161.26 -153.22 2.603 1.014 I.664 1030. 
.a244 6238.0 20.26 -157.35 -155.83 2.Llrd I.004 1.665 1017. 
-8307 6008.4 27.41 -154.63 -152.55 2.631 .333 1.666 1004. 
.d370 5781.0 26.59 -151.31 -143.22 2.733 .3*3 1.668 331. 
d2. .d436 5555.7 25.78 -147.33 -145.88 2.775 .972 1.670 977. 
d‘. .d502 5332.9 24.99 -t44.66 -142.54 2.815 .362 1.673 963. 
86. .a571 5112.6 24.22 -141.33 -133.13 2.854 .351 1.676 349. 
bb. .b642 4835.1 23.45 -137.33 -135.83 2.833 .341 1.679 335. 
90. .d7i‘ 46d0.5 22.70 -134.65 -132.47 2.931 .330 1.633 320. 
92. .a?89 4463.0 21.37 -131.29 -123.10 2.968 .320 1.688 905. 
34. .dd66 4260.9 21.24 -127.33 -125.72 3.004 .311 I.633 890. 
96. .d946 4056.2 20.52 -124.56 -122.32 3.040 .901 1.633 874. 
38. .3028 3855.2 iS.bi -121.18 -118.92 3.075 .833 1.706 858. 
100. .9113 3650.1 19.11 -117.76 -115.5U 3.109 .BB‘ 1.713 842. 
102. .3202 3464.3 Id.41 -114.36 -112.06 3.1*3 .d7? I.722 d25. 
104. .9234 3276.0 17.73 -110.33 -108.61 3.177 .8?0 1.732 007. 
106. .93bQ 3091.3 17.05 -107.48 -105.14 3.210 .db‘ 1.743 730. 
108. *3488 2911.1 16.38 -104.01 -101.64 3.243 .853 1.755 771. 
110. .9592 2735.4 15.72 -lao.*i -98.1: 3.275 .d55 1.770 752. 
112. .3700 2564.3 15.07 -36.98 -94.56 3.307 .d53 1.786 733. 
114. .9.513 2337.9 14.43 -93.42 -30.97 3.339 .dSI I.804 713. 
116. .9932 2236.1 13.80 -89.83 -87.34 3.370 .850 I.024 693. 
118. 1.0057 207d.d 13.13 -86. I8 -83.67 3.402 .a50 l.d‘d 672. 
120. l.OIbQ 1325.8 12.59 -32.50 -79.95 3.433 .d50 1.874 652. 
122. 1.0328 1777.0 12.01 -7d.75 -76.17 3.464 .b‘Q I.905 631. 
124. 1.0477 1631.9 11.45 -74.94 -72.32 3.436 .d‘? 1.340 611. 
126. 1.0637 1489.3 10.91 -71.06 -63.40 3.527 .d42 1.380 532. 
i2d. l.OblO 1350.5 10.40 -67.03 -64.39 3.553 .d31 2.02d 574. 
130. I.1000 1224.5 9.86 -63.00 -60.25 3.591 .834 2.083 553. 
132. 1.1209 1082.6 3.39 -58.75 -55.95 3.624 .d27 2.179 534. 
13r. 1.1442 940.3 8.76 -54.35 -51.49 3.657 .822 2.254 508. 
136. 1.1706 736.2 (1.13 -43.77 -46.84 3.691 .822 2.368 479. 
l 137.544 1.193b 6dd.d 7.64 -46.05 -43.07 3.713 .823 2.4114 456. 
l 137.544 9.7714 140.3 .357 65.44 bQ.d7 4.686 .d35 2.027 11)s. 
138. 9.8105 145.0 .352 66.01 30.78 4.692 .a30 1.979 136. 
140. iv.3337 161.7 .329 68.73 94.56 4.719 .bO9 1..312 190. 
142. 10.7537 176.9 .311 71.17 98.06 4,744 .?QP 1.690 134. 
144. ll.I‘dd 190.9 .255 73.47 101.34 4.767 .779 1.596 19b. 
146. 11.5243 204.0 .2.32 75.64 104.45 4.703 .?6? 1.522 201. 
148. ii.bb40 216.4 .270 77.73 107.44 4.803 .?56 I.462 205. 
150. 12.2306 228.2 .260 79.73 110.31 4.821) ,748 1.412 208. 
152. 12.5662 239.4 .251 (11.67 113.09 4.847 .740 1.370 210, 
154. 12.e923 250.2 .242 83.56 115.79 4. b64 .?33 1.334 213. 
156. 13.2103 260.6 .235 85.40 118.43 4.881 .727 1.302 216. 
158. 13.5211 270.7 .22d 87.20 121.00 4.838 .722 I.275 219. 
160. 13.8255 2da.4 .221 88.97 123.53 4.314 .717 1.251 221. 
165. 14.5632 303.d .207 93.25 123.66 4.951 ,708 1.202 227. 
170. 15.2735 325.3 .195 37.38 135.57 4.937 .700 1.164 233. 
175. 15.9621 346.9 .I85 101.40 141.31 5.020 ,694 1.134 23.5. 
IdO. 16.6330 367.1 .I?6 Las.33 146.91 5.051 .609 I.109 243. 
105. 17.2092 366.7 .lbd 109.10 152.40 5.082 .605 1.089 L‘b. 
190. 17.9320 405.6 .161 112.97 157.80 5.110 .631 I.072 253. 
195. 11.5659 424.1 ,155 116.71 163.13 5.138 .67d 1.057 257. 
200. IQ.ldQ7 442.1 .I49 120.40 168.30 5.165 .6?6 1.045 261. 
210. 20.4141 477.1 .139 127.6b 17d.72 5.215 .672 1.024 270. 
225. 21.6133 510.b .I30 134.34 18.5.88 5.262 .663 I.008 273. 
230. 22.7923 543.6 
240. 23.9543 575.6 
250. 25.1040 606.9 
260. 26.2419 637.7 
270. 27.3702 66b.I 
2bO. 21.4905 690.0 
290. 29.6036 727.6 









141.91 19d.dQ 5.307 .666 .996 tb5. 
148.31 208.00 5.343 .b64 .916 292. 
155.06 21b.62 5.309 .663 .97b 299. 
162.76 22b.36 5.427 .662 .971 306. 
169.62 238.05 5.464 ,662 .966 312. 
176.46 247.69 5.493 .662 .962 319. 
lb3.2b 257.29 5.533 .662 .959 325. 
190.09 266.b7 5.565 .663 .956 331. 
l TW-PHASE BOUNOARV 50 
TABLE VI*. THERHOOYNAHIC PROPERTIES OF OXYGEN 
31. BAR ISOBAR 
TEHPERATURE VOLUHE 
CHSC 
ISOYHER” ISOGHORE INTERNAL 
OERIVATIVE OERTVATIVE ENERGY 
BAR-Ct&C BARfK J/G 
ENTHALPY ENTROPY cv CP 





















39.74 -1Q3.2b -190.96 2.100 I. 091 1.663 1159. 
3b.bL -131.13 -1bb.63 2.139 I.Oba I.663 1150. 
37.49 -1b7. I2 -165.50 2.197 1.063 1.662 1136. 








7919.2 35.09 -1a1.21 -17b.66 2.306 1.069 1.661 1109. 
7679.0 34.00 -177.90 -175.53 2.361 1.061 1.661 1096. 
7440.2 32.95 -174.60 -172.21 2.412 1.053 i.661 1013. 
7202.6 31.95 -171.29 -16b.b9 2.461 1.044 I.661 1071. 
6966.9 30.99 -167.36 -165.57 2.510 I.034 I. 661 IOSb. 
6732.6 30.07 -164.66 -162.24 2.556 1.025 1.662 1045. 
6499.9 29.17 -161.37 -15a.92 2.602 hai5 1.663 1032. 
6263.0 21.30 -15a.06 -155.53 2.646 1.005 1.664 1013. 
6040.0 27.46 -154.75 -152.26 2.690 .QQ‘ 1.665 1006. 










.6429 5508.4 25.b3 -i‘b.lt -145.59 2.773 .373 1.669 979. 
.b496 5366.2 25.04 -144.aa -142.25 2.al3 .962 1.671 365. 
.3564 5146.6 24.27 -l‘I.‘d -13b.91 2.d53 .952 I.674 951. 
.b634 4929.7 23.51 -130.15 -135.56 2.891 .342 1.677 937. 
.b?06 4715.7 22.76 -134.61 -132.20 2.323 .331 1.601 323. 
.b7bI 4504.9 22.03 -131.47 -12a.dJ 2.366 .921 1.635 QOb. 
..5657 4297.5 21.30 -120. II -125.46 3.002 .912 1.690 893. 
.a336 4093.5 20.53 -124.75 d22.07 3.038 .QOE 1.636 877. 
.3aib 3893.2 13.87 -121.38 -110.67 3.073 .e.Q‘ 1.702 d61. 
.9102 3636.3 13.1.3 -117.33 -115.26 3.107 .ddS I.703 845. 
102. .9190 3504.4 18.48 -114.53 -111.83 3.141 .8?6 I.?lb 320. 
104. .92bO 3316.1 17.80 -11i.17 -106.39 3.175 .b?l 1.727 bll. 
106. .33?5 3132.2 17.13 -107.74 -104.32 3.208 ..065 1.738 793. 
106. .3473 2952.8 16.46 -104.2a -101.44 3.240 .d60 1.750 775. 
110. .9575 2777.9 15.31 -iaa.80 -97.92 3.272 .d56 1.763 756. 
112. .36b2 2607.6 15.16 -37.23 -34.38 3.304 .d54 1.779 737. 
114. .9733 2441.9 14.52 -93.75 -30.81 3.336 .d52 1.796 71.3. 
116. .QQI” 2200.3 13.30 -30.17 -87.20 3.367 .a51 1.816 69b. 
11.3. I.0033 2124.4 13.29 -86.55 -83.54 3.393 .d50 l.a38 673. 
120. i.Ol62 1972.3 i2.70 -02.83 -73.84 3.430 .dSO 1.863 657. 
122. I.0299 1824.2 12.12 -7Q.ie. -76.03 3.461 .d50 1.891 637. 
124. I.0444 1673.3 11.56 -75.20 -,2,2, 3.432 .d‘? 1.924 618. 
126. L.abaa 1533.8 11.03 -7i.56 -68.38 3.523 .d‘Z I.361 593. 
12d. 1.0767 1400.2 iv.52 -67. bk -64.41 3.554 .dJO 2.004 581. 
130. 1.0352 1272.9 3.36 -63.61 -60.32 3.586 .a33 2.043 560. 
132. 1.1153 1133.2 3.55 -53.44 -56.03 3.618 .d20 2.14d 542. 
134. 1.1375 393.4 8.34 -55.13 -51.72 3.651 .d22 2.216 51.3. 
136. 1.1624 d54.6 d.32 -50.67 -47.18 3.685 .I)20 2.310 431. 
13d. 1.1909 718.3 7.72 -45.90 -42.41 3.713 .dPZ 2.444 462. 
140. I.2242 578.5 7.08 -41.01 -37.34 3.756 .a23 2.643 431. 
l 141.694 1.25dl 463.7 6.50 -36.48 -32.70 3.789 .dJi 2.874 401. 
l 141.631, 7.8056 115.7 .467 63.16 86.58 4.631 .a65 2.435 182. 
142. ?.bbOO liQ.l .460 63.69 87.33 Z.636 .BbJ 2.433 113. 
144. 8.3292 133.3 .424 66.38 91.87 L.66.Q .d35 2. I27 1bb. 
146. 6.7319 157.1 .396 63.72 35.91 4.696 .Oi‘ 1.927 133. 
I‘d. 3.1024 173.1 .374 72.31 39.62 4.721 .?9? 1.715 137. 
150. 3.4431 lb?.9 .354 74.73 103.07 4.744 ,712 1.677 201. 
i52. 9.7774 201.7 .333 77.01 106.34 4.766 .7?0 1.533 204. 
154. 10.0909 214.7 .324 73.10 109.46 4.786 .?60 1.525 20s. 
156. 10.3923 227.0 .311 81.27 112.45 4.805 .?51 1.469 211. 
158. 10.6b34 238.7 .3aa 83.23 115.34 4.824 .743 1.421 214. 
160. 10.3657 250.0 .2bQ 85.24 i1B.l‘ 4.dPl .?36 1.381 217. 
165. ll.b‘O7 276.6 .26A 09.32 124.84 4.813 .?23 1.302 223. 
170. 12.2a11 301.2 .250 94.35 131.20 4.921 .712 I.245 223. 
175. 12. b952 324.4 .235 93.62 137.31 4.956 .?04 1.200 235. 
1bO. 13.4bb‘ 346.5 .223 102.75 143.22 4.309 .698 1.166 241. 
185. 14.0647 367.6 .2il 106.78 14.0.37 5.G21 .632 1.137 246. 
190. 14.6271 333.0 .202 110.72 154.60 5.051 .6ad 1.114 251. 
195. 15.1777 407.7 .I93 114.53 i60.12 5.080 .684 I.095 255. 
2Od. IS.7161 426.3 .IdS II8.40 165.55 5.107 .6dI 1.076 260. 
210. 16.7741 463.8 .I72 125.87 176.13 5.159 .6?b 1.051 269. 
220. 17.8031 499.2 .I60 133.19 136.60 5.207 .672 I.031 277. 
230. Ia.dlOQ 533.4 .I51 140.33 136.82 5.253 .669 1.015 264. 
240. IQ.bOi7 566.6 .142 147.50 206.31 5.236 ,667 I.002 292. 
25P. 20.77b5 599.0 .135 154.5* 216.68 5.33, .bb5 .932 299. 
260. Pi.7436 630.b .IEd 161.52 226.76 5.375 .664 .Qb‘ 306. 
27B. 22.6991 662.0 .i22 161.46 236.5b 5.412 .663 ,377 312. 
2ba. 23.6463 692.8 .I17 175.36 246.30 5.448 .663 .972 319. 
230. 24.5664 723.1 ,112 182.24 256.0b 5.482 .663 .366 325. 
300. 25.5205 753.1 .lOb 189.03 265.66 5.514 .663 .364 331. 
t TWO-PHASE BOUNDARY 51 
TABLE “Ia. THERHOOYNAHIC PROPERTIES OF OXVGEN 
35, BAR ISOBAR 






ENTHALPY ENTROPY cv CP 




1 54.760 .?640 8626.2 39.74 -193.25 -190.58 2.100 1.091 1.663 1160. 
56. .7672 8674.0 38.86 -13i.20 -188.52 2.138 1.083 1.663 1151. 
58. .7725 8429.8 37.54 -187.30 -185.15 2.136 1.083 1.662 1137. 
60. .???Q 8167.3 36.30 -104.59 -181.87 2.252 1,077 1.661 li24. 
62. .7833 7946.3 35.14 -181.23 -178.55 2.307 I.070 1.661 Illi. 
64. .?a67 7706.6 34.04 -177.33 -175.23 2.353 1,062 1.660 1038. 
66. .7343 746.5.‘ 32.99 -174.69 -171.31 2.410 I.053 1.660 1085. 
68. .7333 7231.5 32.00 -171.39 -168.53 2.460 1.044 1.660 1072. 
70. .6056 6396.1 31.04 -166. a8 -165.26 2.500 1.035 1.bbi 1053. 
72. .a114 6762.3 30.11 -164.78 -161.34 2.555 1.625 1.661 1047. 
74. .a173 6530.2 29.22 -161.48 -158.62 2.600 1.015 1.662 1034. 
76. 1.3234 6239.6 28.35 -156. Id -155.30 2.645 I.005 1.663 1021. 
78. .8295 6071.4 21.51 -154.67 -151.97 2.688 .QQS I. 664 1308. 
60. .b358 5845.1 26.69 -151.56 -148.64 2.730 ,304 1.665 334. 
62. .a423 5621.1 25.88 -148,25 -145.31 2.771 ,374 I.667 381. 
64. .d469 5339.4 25.10 -144.34 -141.37 2.812 .963 i.bb9 367. 
66. .8557 5180.4 24.32 -141.62 -138.63 2.851 .953 I.672 953. 
60. .6627 4964.1 23.56 -138.30 -135.28 2.883 ,342 1.675 339. 
30. .b630 4750.8 22.82 -134.37 -131.33 2.927 .932 1.678 325. 
92. .87?2 4540.7 22.08 -131.64 -128.57 2.964 .322 1.682 310. 
34. .b.348 4333.9 21.36 -128.29 -125.20 3.063 .312 1.687 035. 
96. .bQ26 4130.6 20.65 -124.34 -12i.82 3.036 .303 I.693 880. 
36. .QOO? 3931.0 13.94 -121.58 -118.42 3.071 .a34 1.633 864. 
1GO. .9031 3735.2 13.24 -iid. -115.02 3.105 .886 1.706 848. 
102. .917b 3543.5 18.56 -114.01 -111.60 3.139 .a73 1.714 831. 
104. .9268 3356.0 i7.68 -111.41 -iOd.lb 3.172 ..372 1.723 814. 
lG6. .3361 3172.9 17.20 -107.36 -104.71 3.205 .866 1.733 737. 
IOB. .3458 2994.1 16.54 -104.54 -101.23 3.238 .861 1.744 779. 
110. .9559 2820.0 15.89 -101.08 -97.73 3.270 .fJS? 1.757 760. 
112. .9664 2650.4 15.25 -97.50 -94.20 3.302 ,655 I.772 741. 
114. .9??4 2465.5 14.62 -34.06 -30.64 3.333 ..353 1.783 722. 
116. .QbbQ 2325.3 14.00 -30.51 -87.05 3.364 .852 1.807 702. 
Ii*. 1.0003 2169.5 13.39 -66.31 -83.41 3.336 *OS1 1.828 683. 
120. 1.0136 2ai6.1 12.60 -83.26 -79.73 3.426 .65I I.852 663. 
122. 1.0270 1870.3 12.23 -79.59 -76.00 3.457 ,850 i.673 643. 
124. I.0412 1727.3 11.66 -75.65 -72.21 3.488 .a47 1.309 624. 
126. 1.0564 1507.0 11.15 -72.05 -68.35 3.513 .841 1.943 605. 
126. 1.0727 1449.2 10.65 -60. lb -64.43 3.550 .BPQ 1.381 5.88. 
130. 1.0306 1320.9 10.10 -64.13 -60.30 3.501 .832 2.027 567. 
132. 1.1093 1183.1 3.66 -60.10 -56.21 3.613 .829 2.111 543. 
134. 1.1312 1045.5 9.10 -55.87 -51.31 3.645 .e22 2.150 527. 
136. 1.1546 9ii.a 8.51 -51.51 -47.47 3.678 *813 2.260 sat. 
138. 1.1315 778.4 7.91 -46.97 -42.83 3.712 .a20 2.370 474. 
140. 1.2121 644.6 7.32 -42.20 -37.95 3.747 .bZI 2.523 446. 
142. I.2465 515.9 6.67 -37.03 -32.72 
144. 1.2936 384.2 5.36 -31.49 -26.97 
l 145.363 I.3333 295.9 5.52 -27.22 -22.55 
l 145.363 6.3232 89.2 .bOE 59.96 82.13 
146. 6.4946 97.3 .**a 61.40 84.13 
146. 6.3465 121.6 ,525 65.23 69.55 
150. 7.3397 141.6 ,465 68.49 94.18 
152. 7.6915 159.6 .454 71.39 98.31 
154. 8.0156 175.6 .426 74.04 io2.10 
156. 6.3197 190.7 .407 76.52 105.64 
15b. 0.6075 204.7 .3aa 78.85 106.98 












.826 2.732 413. 
.b33 3.060 376. 
.054 3.519 349. 
.QO‘ 3.271 130. 
.OQO 3.004 182. 
.855 2.476 1.58. 
.a30 2.172 193. 
.3ia 1.371 137. 
.?33 i.dZb 201. 
.7da I.716 205. 
.?6b 1.630 208. 
.759 1.560 212. 
165. 9.5267 248.4 ,333 66.2b 113.62 4.813 .?33 1.431 219. 
170. 10.1256 276.0 .313 3i.ia 126.54 4.dbl .725 1.343 226. 
175. 10.6919 301.6 .292 35.67 133.03 4.633 .715 1.273 232. 
100. 11.2335 325.7 .274 too. 05 139.36 4.334 .707 I.231 238. 
165. 11.7555 346.5 .259 104.27 145.42 4.967 .700 1.192 244. 
190. 12.2617 370.4 ,246 ioa.36 151.30 4.998 .695 I.161 249. 
195. 12.7546 391.4 .234 112.39 157.04 5.028 .bQO 1.136 254. 
200. 13.2366 ‘ii.6 .224 116.33 162.66 5.057 ,666 1.114 259. 
210. is.i736 450.7 .20? 124.01 173.62 5.110 .baa I.ObO 266. 
220. 15.0623 487.6 .192 131.50 164.29 5.160 .676 1.055 276. 
230. 15.9664 523.4 .lbO 138.35 134.74 5.206 .672 1.035 264. 
240. 16.b367 557.9 .I69 146.06 205.00 5.250 .669 1.019 291. 
250. 17.6906 591.4 .I60 153.21 215.13 5.291 .667 1.007 299. 
260. 16.5325 624.1 ,152 i60.26 225.15 5.331 .666 .997 306. 
270. I¶,3645 656.2 .1‘S 167.29 235.07 5.36b .665 .9bb 312. 
2bO. 25.1bbl 667.7 .IJb 174.26 244.92 5.404 ,664 .Qb2 319. 
290. 2i.5046 lib.5 .I32 lbI.19 254.71 5.43b .664 .976 325. 
300. 21.bI‘Q 749.4 .127 Ibb.10 264.45 5.471 .664 .972 331. 
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TABLE VI& lHERHOOYHAHIC PROPERTIES OF OXYGEN 






EHWPLP" ENTROPY CV CP 







.7631 3344.4 39.74 -193.23 -190.17 2.101 1.092 1.663 1161. 
.7669 0699.5 30.91 -191.27 -1ss.21 2.136 I.089 1.662 1152. 
.7722 8455.9 37.53 -187.97 -184.08 2.195 1.084 1.662 1139. 
.7775 8213.9 36.35 -104.67 -181.56 2.251 i.070 1.661 1125. 
62. .I.529 7973.3 35.18 -111.37 -173.24 2.305 1.070 1.660 1112. 
64. .I383 7734.2 34.08 -171.07 -174.92 2.353 I.062 1.660 1099. 
66. .7930 749b.4 33.04 -174.78 -171.60 2.409 I.954 l.bbO 10.56. 
63. .7994 7260.1 32.04 -171.40 -168.28 2.459 1.045 1.660 1074. 
70. .a051 7025.3 31.08 -1b8.18 -164.96 2.50, 1.036 1.660 1061. 
72. .a109 6792.0 30.lb -164.89 -161.64 2.554 1.026 l.dbO 104a. 
74. . Of&¶ 6560.4 29.27 -161.59 -158.32 2.599 1.016 i.bbl 1035. 
76. .I)223 6330.6 21.40 -158.29 -155.oc 2.623 I.006 1.661 1023. 
78. .a290 Llcl2.3 27.56 -154.99 -151.68 2.686 .995 I.662 1010. 
ail. .a352 5077.0 26.74 -151.69 -158.35 2.,29 .985 1.664 996. 
82. .a417 5653.6 25.93 -148.39 -145.02 2.770 .97* i. 665 983. 
84. .a482 5432.5 25.15 -145.C.S -isl,69 2.BlO .964 1.667 969. 
86. .a550 5214.1 24.38 -141.77 -138.35 2.849 .953 I. 670 956. 
aa. .a619 4990.4 23.62 -133.45 -135.00 2.888 .943 1.673 942. 
90. .8699 4785.8 22.88 -135.13 -131.66 2.925 .933 1.676 927. 
92. .a764 4576.3 22.14 -131.80 -128.30 2.962 .923 1.680 913. 
94. .a839 4379.1 21.42 -128.47 -124.93 2.998 .913 l.bt.6 898. 
96. .a917 4167.4 20.71 -125.13 -121.56 3.034 .904 I.649 882. 
9a. .a997 39bO.5 20.01 -121.77 -1ia.i, 1.069 .895 I.695 867. 
100. .90ao 3773.5 19.31 -118.41 -114.78 3.103 .aa7 1.702 851. 
102. .91bb 3532.4 18.63 -115.03 -iii.37 3.13, . a10 1.710 834. 
104. .9255 3395.6 17.95 -111.64 -107.91. 3.170 .a,3 1.719 317. 
106. .9347 3213.2 17.20 -1oa.23 -104.49 3.203 .6b7 I.728 800. 
108. .9443 3035.2 1b.b2 -104.80 -101.c2 3.235 .862 1.739 782. 
110. .95*3 2861.7 15.97 -i01*35 -97.53 3.267 .a58 1.751 76*. 
112. -9646 2692.9 15.33 -97.88 -94.02 3.299 . BSb I. 766 745. 
114. .9755 2523.7 14.71 -94.3, -90.47 3.330 .85C 1.781 726. 
116. .9Bb8 2369.2 14.09 -90.31r -86.85 3.362 . a53 1.799 707. 
118. .998b 221*.2 13.49 -87.27 -83.2, 3.392 .a52 1.819 baa. 
120. I.0111 2063.5 12.90 -83.66 -79.61 3.423 . a52 1. all2 668. 
122. I.OZh2 1917.0 12.34 -85.00 -75.90 3.452 .651 1.867 649. 
124. 1.0382 1774.2 Ii.79 -16.29 -,2.1C 3.48'1 .a*I) 1.695 630. 
126. 1.0529 163h.b 11.26 -72.53 -68.31 ,.515 . a41 1.926 612. 
121. I.0688 1497.5 10.77 -68. IO -64.42 3.5rb .82d 1.960 595. 
130. I.OBb2 1368.3 IO.24 -64.76 -60.41 3.577 .a32 2.00, 514. 
132. 1.1049 1232.1 3.76 -60.73 -56.31 3.638 .a35 2. cl,6 555. 
134. 1.1252 1096.8 9.25 -56.58 -52.08 3.6*0 .a23 2.14, 535. 
136. 1.1477 965.9 8.68 -52.31 -47.71 3.672 .a19 2.216 511. 
138. 1.1729 835.9 a.10 -47.88 -43.19 3.705 .a13 2.510 466. 
14*. 1.2013 707.5 7.53 -*.I.28 -38.41 3.739 .a19 *.*,9 r59. 
142. 1.2345 583.6 b.92 -38.39 -33.41 3.115 .B21 2.598 430. 
14‘k. 1.2,43 460.3 6.29 -33. is -28.05 3.81, .a29 2.836 39,. 
146. 1.3248 337.0 5.61 -21.33 -22.03 3.854 . dZ5 3.235 359. 
14r). 1.3957 210.1 4.a4 -2D.4, -14..aa 3.903 .a73 k.093 31*. 
l 148.658 1.4280 170.0 .+.bb -17.7, -12.05 3.922 * 887 4.762 302. 
l 148.658 5.1333 60.7 .781 55.*7 76.01 *.51r .907 4.880 177. 
150. 5.5244 83.5 .,02 59.47 81.57 b.552 .90, 3.605 182. 
152. 5.9773 110.5 .62b 63.96 87.87 4.593 .8b, 2.8Db 189. 
154, 6.3542 131.0 .574 67.61 93.03 r.62, .a39 2.392 19*. 
156. 6.6870 15S.B 1534 70.79 97.54 4.656 .a17 2.134 19a. 
158. 6.9904 168.0 .501 73.65 10l.bi 4.682 .*00 1.955 203. 
160. 7.272* 1e.3.8 .4,5 76.30 105.39 4.7"D .795 1.822 207. 
ib5. 7.9127 2i9.1 .C23 82.25 113.90 4.758 .758 1.603 215. 
170. 8.4908 250.2 .385 87.59 121.55 4.804 .74 1.467 223. 
175. 9.0274 278.5 .35b 92.53 128.64 4. a45 .,2b 1.37b *Jo* 
190. 9.5341 3PS.B .332 97.19 135.33 4.883 .716 1.306 236. 
185. 1:.01.31 329.5 .311 151.65 141.72 4.918 .,OY 1.251r 24P. 
190. IO.C&dO 352.9 .294 105.95 147.89 4.951 .701 I.Plb 247. 
195. 10.9353 375.3 .279 110.13 153.8, 4.982 .09b 1.181 252. 
200. il.3745 396.9 .2bb 114.21 159.70 5.Cll .b92 1.153 257. 
2ld. 12.2237 437.9 1244 122.12 171.01 5.GCb .b8* 1.111 267. 
220. 13.0424 ti76.I .226 129.79 181.96 5.117 .b,9 1. "RO 275. 
230. 13.8377 513.7 .2il 13l.t.d 192.63 5.165 .b75 l.G56 283. 
240. 14.6145 549.4 .I98 144.63 263.09 5.269 .b,2 1.037 291. 
*so. 15.3763 504.0 .187 151.87 213.38 5.251 .bbP l.ll22 299. 
260. lb.1259 617.7 .177 159."3 223.53 5.291 .bb8 1.1110 306. 
270. lb.8654 650.6 .168 166.12 233,5C 5.329 .666 1.000 312. 
2.50. 17.5963 682.9 .160 173.13 243.54 5,365 .bb5 .992 319. 
290. 12.3200 714.6 .153 1ao.i.l 253.42 5.400 .b65 .995 325. 
305. 19.U37b 745.9 .I47 117.09 263.24 5.b33 .bb5 .9.80 332. 
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ISOTHER" ISOCHORE INTERNPIt 
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l 54.675 .76,6 0062.6 39.74 -193.20 -189.77 2.101 1.093 i.663 1161. 
56. .7bbb 8725.0 38.95 -191.35 -187.90 2.135 1.090 1.662 1153. 
58. .771b 8481.9 37.b3 -1.38.05 -184.57 2.193 1.085 1.661 1140. 
60. .7771 8240.3 36.39 -184.75 -191.25 2.250 1.079 1.6bC 1127. 
62. .7825 bOOO.3 35.23 -181.45 -177.93 2.304 1.071 1.660 1114. 
64. .7879 7761.7 34.13 -178. lb -174.bl 2.357 I.063 1.659 1101. 
66. *7934 7524.5 33.08 -174.87 -171.30 2.b08 1.055 I.659 1388. 
68. .7990 72bb.b 32.09 -171.57 -167.98 2.457 1.046 1.659 1075. 
70. .bO47 7054.3 31.13 -168.28 -164.66 2.505 1.036 1.659 1063. 
72. .a04 6821.6 30.20 -164.99 -161.34 2.552 1.027 1.659 1050. 
74. .blb3 6590.5 29.31 -161.75 -158.02 2.596 1.017 1.659 1037. 
76. . b223 6361.3 28.45 -15a.*o -154.70 2.642 i.OOb 1.660 iaz*. 
78. .a214 6134.0 27.60 -155.11 -151.38 2.685 .996 l.bb1 1011. 
IO. .b346 5908.0 26.78 -151.81 -148.Cb 2.727 .986 1.662 998. 
b2. .b410 5665.9 25.98 -148.52 -144-i, 2.768 .975 1.664 985. 
b4. .b416 5465.5 25.20 -145.22 -141.40 2.808 .965 1.666 971. 
66. .b543 5247.6 24.43 -141.91 -138.07 2.847 .954 1.668 958. 
b8. .B612 5032.6 23.67 -138.60 -134.73 2.886 .944 1.671 944. 
90. ..,bb2 4820.5 22.93 -135.29 -131.3P 2.923 .934 1.674 930. 
92. .8755 4611.7 22.20 -131.97 -128.03 2,960 .92* 1.677 915. 
94. .b830 4406.1 21.48 -128.65 -124.67 2.996 .914 1.682 900. 
96. .a907 420*.1 20.77 -125.31 -121.30 3.032 .905 1.687 885. 
9.3. .a987 4005.8 20.07 -121.97 -117.92 3.067 ..39b 1.692 870. 
100. .9Ob9 3811.4 19.38 -118.61 -114.53 3.101 .885 1.698 85U. 
102. .9154 3621.1 18.70 -115.25 -111.13 3.135 .BBi 1.706 837. 
lo*. .92,42 3435.0 LB.02 -111.87 -107.71 3.168 *87k 1.714 821. 
106. .9334 3253.2 17.36 -108.47 -104.27 3.201 .868 1.723 804. 
101. .9428 3075.9 lb.70 -105.06 -100.81 3.233 ,863 1.734 786. 
110. .9527 2503.1 16.05 -101.62 -97.311 3.265 .a59 1.746 768. 
112. .9629 2735.0 15.42 -98. lb -93.83 3.296 .857 1.759 750. 
114. .9736 2571.6 14.80 -94.68 -90.30 3.328 ,855 1.775 731. 
116. .9b48 2412.7 14.18 -91. lb -86.73 3.359 ,853 I.792 712. 
110.. .9964 2258.4 13.59 -87.61 -83.13 3.389 .853 1.811 692. 
123. 1.0017 210.9.4 13.01 -*4.02 -79.49 3.420 .852 1.832 673. 
122. 1.02lb 1962.6 12.44 -80.39 -75.80 3.1151 .n51 1.855 6511. 
126. 1.0352 lb20.4 11.90 -76.72 -72.06 3.481 .848 1.881 636. 
126. 1.9496 1681.5 11.38 -72.99 -68.26 3.511 ,*41 1.910 bl8. 
128. 1.0650 1545.2 lO.I)b -69.20 -64.41 3.542 .828 1.941 602. 
130. 1.0820 i4i5.3 10.37 -65.30 -60.44 3.572 .832 1.988 582. 
132. 1.1000 1280.9 9.87 -61.31, -56.39 3.603 .@.30 2.OLI1) Sb2. 
134. 1.1196 1147.3 9.40 -57.26 -52.22 3.635 ..a24 2.117 54.3. 
is.. 1.1411 1019.3 8.04 -53.07 -47.93 3.666 .*13 2.177 521. 
138. 1.1650 891.7 8.28 -48.74 -113.5c 3.699 ..517 2.258 496. 
140. 1.1916 767.4 7.73 -44.27 -38.91 3.732 ,817 2.365 471, 
142. 1.2222 647.2 
14*. 1.2501 529.3 
146. 1.3018 411.8 
148. 1.3581 295.4 
150. 1.4399 177.0 
l 151.646 1.5666 70.9 
l 151.646 4.0752 31.2 
152. h.2555 42.4 
154. 4.8642 77.9 
156. 5.2954 105.1 
158. 5.6492 127.5 













-39.56 -34.06 3.766 ,815 2.k95 *44. 
-34.58 -28.91 3.802 a.923 2.b72 *15. 
-29.17 -23.31 3.841 .834 2.944 381. 
-23.12 -17.01 3.884 .(151 3.408 344. 
-15.83 -9.35 3.935 .881 4.428 298. 
-7.20 -.15 3.996 .939 8.058 2k7. 
48.56 66.90 4.438 1.013 9.586 172. 
50.87 70.02 4.459 .986 7.262 177. 
58.34 80.23 4.526 .912 4.000 185. 
63.20 87.11 4.570 .B73 3.025 191. 
67.22 92.65 4.605 .841 2.545 196. 
70.60 97.41 4.635 ..319 2.251 201. 
165. b.62S.l 180.7 .52b 
170. 7.2004 224.0 .470 
175. 7.7210 255.3 .42b 
1.30. 8.2049 283.9 ,396 
185. 0.6619 310.6 .369 
190. 9.09b3 335.6 .347 
195. 9.5184 359.5 .328 
200. 9.9252 3b2.2 .311 
210. 10.7073 425.3 ,284 































,781 1.042 211. 
.7Sb 1.625 219. 
.739 1.488 227. 
.726 1.394 234. 
.716 1.325 240. 
.703 1.272 2rb. 
.702 1.230 251. 
.b97 1.196 256. 
.b89 1.144 266. 
.bb3 1.106 275. 
230. 12.1blb 504.4 .2‘3 135.69 190.51 5.127 .678 1.077 283. 
240. 12rbb76 541.3 .227 143.17 201.17 5.173 .b74 1.055 291. 
250. 13.57bO 577.0 .214 150.52 211.62 5.215 .671 1.037 299. 
2bO. 14.25Sb 611.6 .202 157.77 221.92 5.256 .b63 1.023 306. 
270. 14.9233 645.3 .192 164.94 232.09 5.294 .666 1.011 313. 
280. 15.5821 678.4 .183 172.04 242.16 5.331 .666 1.002 319. 
290. 16.2335 710.b .175 179.08 252.14 5.366 .6bb .994 326. 
300. 16.b7b7 742.7 .167 186.09 262.05 5.399 .b65 .9d8 332. 
* THO-PHASE BOUNOARY 
54 
TABLE “IR. THERHOOYNAMC PROPERTIES OF OXYGEN 






.7634 bbb0.7 39.75 -193.1b -119.36 2.102 1.093 1.663 1162. 
.76b2 b750.4 39.00 -191.42 -187.59 2.134 1.091 1.662 1155. 
.7715 b507.b 37.b7 -1bb.12 -1b4.26 2.192 1.005 1.6bl 1141. 
.77bb 8266.0 36.43 -184.83 -1b0.94 2.248 1.079 1.660 1121. 
62. .7btl b027.2 35.27 -181.54 -177.63 2.303 1.072 1.659 1115. 
64. .7b75 7709.1 34.17 -178.24 -174.31 2.355 l.Ob!* 1.659 1102. 
66. .7930 7552.4 33.13 -174.96 -170.99 2.406 1.055 1.6Sb lOb9. 
Kb. .79b6 7317.1 32.13 -171.67 -167.67 2.456 1.046 1.658 1077. 
70. .b042 70b3.3 31.17 -16b.31 -164.36 2.504 1.037 1.65b IOb4. 
72. .blOO 6151.1 30.25 -165.09 -161.04 2.551 1.027 1.651 1052. 
74. .b15b 6620.6 29.36 -161.80 -157.72 2.596 1.017 1.65b 1039. 
76. .b218 6391.9 28.49 -158.52 -154.4i 2.b40 1.007 1.659 1026. 
78. .b278 6165.1 27.65 -155.23 -151.09 2.683 .997 1.660 IDiS. 
80. *.S3*1 5940.5 26.b3 -151.94 -147.77 2.725 .9bb 1.661 1000. 
82. .blO4 5718.2 26.03 -140.65 -144.4r 2.766 .976 l.b62 967. 
84. .b469 5498.3 25.25 -145.35 -l*i.iZ 2.807 .9bS 1.664 974. 
eb. .a536 5211.1 24.4.¶ -142.05 -137.79 2.Bc.6 .955 1.666 960. 
08. .bbOb 5066.6 23.73 -131.75 -134.45 2.884 .945 1.669 956. 
90. .Bb75 4855.2 22.99 -135.45 -lJl.il 2.922 .93* I.blP 932. 
92. .b747 4646.9 22.26 -332.14 -127.76 2.958 .925 1.675 91.3. 
96. .8821 4442.0 21.54 -128.82 -124.41 2.994 ,915 1.679 903. 
96. .0891 4240.6 20.83 -125.~9 -IPl.OS 3.030 .906 1.684 888. 
90. .a977 ~043.0 20.13 -122.16 -117.67 3.065 .a97 1.619 872. 
IOJ. .9059 3849.2 19.44 -118.82 -114.29 3.099 .883 1.695 857. 
102. .9123 3659.5 10.76 -115.46 -110.89 3.132 ..3.32 1.702 840. 
1Ok. .9230 3472.1 18.09 -112.09 -107.48 3.166 .875 1.710 024. 
106. .9320 3293.0 17.43 -108.71 -104.05 3.198 .I369 1.719 907. 
103. .941* 3116.3 lb.78 -105.31 -100.60 3.230 ,864 1.729 790. 
113. *9511 2944.2 16.14 -101.89 -97.13 3.262 .8bO 1.740 772. 
112. .9612 2776.8 15.50 -98.*5 -93.64 3.294 .859 1.753 753. 
lib. .9718 2614.0 lk.8.3 -94.98 -90.12 3.325 .6Sb 1.768 735. 
116. .9828 2455.8 14.28 -91.48 -56.57 3.356 .854 1.784 716. 
113. .9942 2302.1 13.68 -87.95 -82.98 3.386 .654 1.802 697. 
121. 1.0063 2152.8 13.10 -84.39 -79.3b 3.417 .853 1.822 67.9. 
122. 1.01119 2007.6 12.55 -80.78 -75.69 3.41.7 .852 1.845 659. 
124. 1.0323 1866.2 12.01 -77.13 -71.97 3.*77 .84d 1.669 b*l. 
126. I.01164 l72B.J ll.k9 -73.rll -68.20 3.508 *w: 1.895 624. 
128. 1.0614 1592.3 11.00 -69. ‘9 -6b.38 3.53, .tl27 1.923 608. 
130. I.0779 1461.8 10.50 -65.5, -60.45 3.568 .BJ, I.969 589. 
132. 1.0954 1329.8 9.97 -61.92 -56.41. 3.599 .830 2.016 568. 
13*. I.1143 1197.1 9.53 -57.91 -SZ.,, 3.630 .82S 2.088 550. 
136. 1.13419 1071.5 8.99 -53.79 -*8.12 3.661 ,819 2.lk2 529. 
138. 1.1576 946.0 8.45 -+9.56 -43.77 3.693 .817 2.213 506. 











1.2113 707.62 7.36 -40.63 -34.58 3.758 .81b 2.*10 457. 
1.2441 593.5 6.79 -35.85 -29.63 3.793 .811 2.550 *30. 
1.2830 480.0 6.21 -30.74 -24.32 3.829 .826 2.752 400. 
1.3308 369.3 5.59 -25.18 -18.52 3.869 .13, ,.ObO 367. 
1.,937 259.8 4.92 -18.88 -11.91 3.913 .856 3.592 330. 
1.4.583 149.9 *.17 -11.13 -3.L.S 3.968 .889 4.797 Par. 
1.7157 33.0 3.01 1.87 10.45 4.060 *9PJ 15.412 212. 
1.9032 2.9 2.4.3 10.28 20.19 9.123 l.iOZ 125.5‘6 181. 
2.7893 2.1 1.61 31.86 kS.80 0.28? 1.141 149.806 ibb. 
3.9252 50.4 1.06 51.15 70.17 4.450 .964 6.373 182. 
4.4399 82.2 .898 58.33 10.53 4.513 .90b 3.958 190. 













23,. 10.1585 495.3 .277 13b.01) 188.38 5.093 .b"1 1.100 263. 
240. 11.5076 533.5 .258 141.70 199.211 5.139 .b7, l.J7C 291. 
255. 12.1409 570.2 .242 1Q9.16 209.87 5.183 ,673 1.353 299. 
260. 12.7613 605.7 .229 156.50 220.31 5.224 .b71 1.036 306. 
270. 13.3711 b40.3 .217 163.75 230.C.l 5.262 .ob9 i.arn 313. 
PbO. 13.9722 674.1 .206 170.92 220.78 5.299 .bb, 1.012 320. 
290. 34.5659 707.1 .197 178.03 250.86 5.335 .Obb 1.;03 326. 
303. 15.1532 739.6 .ldb 105.29 260.85 5.369 a666 .996 333. 
ISOTHERll ISOCHORE INTERNAL 
OERIYAlIYE OERIWATIVE ENERGY 
BAR-CH3IG BAR/K JIG 
ENWALPY ENTROPY CV CP 




5.5563 157.2 .655 72.45 160.24 4.L35 .807 2.199 207. 
6.14113 197.3 .570 79.k8 ilO. 4.695 1771. 1.835 216. 
6.6643 232.0 .512 85.52 118.84 'r.7*5 .752 1.630 224. 
7.134* 263.2 .4b8 90.06 126.64 r.709 .73; 1.491 231. 
7.5726 291.9 .*33 96.02 133.88 r.828 .72* l.bOb 238. 
7.9873 318.6 .4G4 IOO.80 140.73 4.865 .715 1.337 24*. 
8.3836 343.9 .380 105.36 lb7.2tl 4.899 ,708 I.28k 250. 
b.7653 367.9 .359 t09.76 153.59 4.931 .702 I.142 255. 
9.4946 413.1 .326 118.20 165.67 h.990 ,693 1.178 265. 
10.1695 455.4 .299 126.27 177.22 5.043 .b86 1.133 274. 
l THO-PHASE BOUNOARY 55 
TABLE "Ia. THERHOOYNA~IC PROPERTIES OF OXYGEN 
55. BAR ISOBAR 
,E"PERAT"RE VOLUME 
K CH3/G 
. 54.989 .7633 8.89.3.9 39.75 -193.10 -1d8.9b 2.101 I.094 1.662 1161. 
56. .7bS9 8775.8 39.04 -191.r9 -187.2e 2.132 1.091 1.662 1156. 
53. .7711 8533.7 37.71 -1.3.3.20 -183.9b 2.191 l.C.36 1.661 1142. 
60. 1776'. 1293.1 36.48 -1.34.91 -180.64 2.247 1.079 1.660 1129. 
62. .7817 8054.1 35.31 -181.62 -177.32 2.301 1.672 1.659 
64. .7871 7016.5 34.22 -178.33 -174.05 2.354 1.06" l.b58 
66. .7926 7580.3 33.17 -175.0* -170.68 2.405 1.056 1.b58 
68. .7981 7345.5 32.17 -171,76 -167.37 2.45.. 1.0*7 1.657 
70. .b030 7112.2 31.22 -168.48 -164.0‘ 2.502 1.037 1.657 
72. .5095 61180.5 3u.30 -165.19 -160.74 2.549 1.023 1.657 
74. .a153 6650.5 29.40 -161.91 -157.43 2.595 l.Jl8 1.657 
76. .b212 6422.C 28.54 -158.63 -151r.11 2.639 l.003 1.656 
73. .8273 6196.2 27.70 -155.311 -150.79 2.682 ,997 1.658 











82. .b398 5750.3 2b.08 -14Ll.77 -144.15 2.765 .977 1.661 989. 
8*. .3463 5531.0 25.30 -145.49 -140.83 2.805 .966 1. bbE 976. 
86. .a529 5314.3 24.53 -142.19 -137.59 2.84k .95b 1.664 962. 
88. .b597 5100.5 23.78 -1311.95 -134.17 2.882 .945 1.bb7 968. 
90. .dbb7 *e-39.6 23.04 -135.60 -130.81, 2.925 a935 I.669 93*. 
92. .a739 46111.9 22.32 -132.30 -127.49 2.957 .925 1.t73 920. 
94. .BBlJ 4477.6 21.60 -128.99 -124.14 2.993 .91b 1.176 905. 
96. .d8B9 4276.9 20.89 -125.68 -120.79 3.025 .907 1.681 2.90. 
98. .8967 4079.9 20.20 -122.35 -117.42 3.063 .898 1.686 875. 
100. .9048 3886.8 19.51 -119.02 -114.04 3.097 .89, 1.692 8bO. 
102. .9131 3697.7 18.83 -115.67 
104. .92111 3512.9 18.16 -112.32 
106. .9307 3332.4 17.5u -108.95 
108. .9400 3156.4 lb.85 -105.56 
110. .9496 2905.0 lb.22 -102.15 
112. .9596 2018.2 15.59 -98.72 
11*. .9700 2656.0 14.97 -95.27 
116. .9b08 2498.5 14.37 -91.79 
11.3. .9921 2345.5 13.78 -88.2.3 
120. 1.0040 2196.8 13.20 -84.74. 
-110.65 
-10 .25 








3.130 .883 1.693 Sk. 
3.163 .b,b 1.706 d27. 
3.196 .872 i.Ti4 810. 
3.228 .865 1.722 793. 
3.2bO .862 1.735 775. 
3.291 .859 1.746 757. 
3.322 .657 1.7b2 739. 
3.353 .855 1.777 720. 
3.38. .855 1.791, 702. 
3.414 .95* 1.913 613. 
122. 1.0164 2052.2 12.65 -01.16 -75.57 3.&b* .a52 1.631, 665. 
124. 1.0294 1911.4 12.11 -77.54 -71.88 3.476 .a*9 1.857 647. 
126. I.0433 1773.8 11.60 -73.87 -68.13 3.504 .841 1.881 630. 
128. 1.0580 1638.9 11.11 -70.16 -64.36 3.534 a27 1.906 blC. 
130. 1.0740 1507.9 10.62 -66.35 -60.44 3.51r .831 1.953 595. 
132. 1.0910 1376.2 10.11 -62.48 -56.46 3.594 .a29 1.995 575. 
13*. 1.1092 1246.1 9.65 -58.53 -52.43 3.625 .82b 2.G5d 557. 
13b. 1.1291 1122.5 9.14 -54.48 -48.27 3.656 .a20 2.109 537. 
13.3. 1.1508 990.9 8.61 -50.33 -44.00 3.687 .L(ib 2.173 516. 


















4.6398 124.8 .825 66.15 91.66 4.568 ,841 2,777 203. 
5.2665 170.6 .692 74.69 103.66 4.b39 .794 2.119 213. 
5.7bb6 209.0 .609 81.56 113.40 4.696 .766 1. bO7 222. 
6.2523 242.8 .549 87.54 121.93 4.744 .747 1.622 230. 
6.6779 273.6 .504 92.9' 129.71 4.787 .733 1.496 236. 
7.0763 302.0 .467 98.05 136.97 4.025 .722 1.410 243. 
7.4543 328.b .437 102.85 143.05 Ir.Bbl .714 1.344 249. 
7.b16.2 354.1 .411 107.44 150.43 4.194 .707 1.292 254. 
6.5032 401.3 .370 116.111 162.94 4.955 .697 1.215 265. 
9.1537 445.2 .336 124.47 174.82 5.011 .b90 1.162 274. 
230. 9.7772 4bb.6 .312 132.46 1.56.23 5.061 .b.S4 1.123 2b3. 
240. 10.3100 525.9 .299 140.21 197.30 5.iO.s .679 1.093 291. 
250. 10.9665 563.7 .272 147.79 208.11 5.153 .b76 1.069 299. 
260. 11.5400 600.2 ,256 155.23 218.70 5.194 .673 1.050 306. 
270. 12.1027 635.5 .242 162.56 229.12 5.233 .b70 1.035 313. 
22.0. 12.6565 670.9 ,239 169. b0 239.~1 5.271 .bbO 1.023 320. 
290. 13.202b 703.8 .219 176.97 249.51 5.307 .6b7 1.012 327. 
300. 13.742b 736.9 .210 184.00 259.66 5.341 ,666 1.004 333. 
ISOTHERM ISOCHORE INTESMAL 
JCRIYATIVE DERIVATIVE ENERGY 
BAR-C+/G BAR/K JIG 
ENTHPLP" ENTROPY cv CP 




1.2014 765.6 7.55 -21.63 -35.02 3.751 .815 2.3*0 4b9. 
1.2318 654.1 7.01 -37.00 -30.23 3.784 .816 2.455 444. 
1.2671 543.5 6.45 -32.12 -25.16 3.819 .820 2.615 416. 
1.3092 436.5 5.88 -26.90 -19.70 3.857 .829 2.839 387. 
1.3615 331.9 5.29 -21.17 -13.68 3.897 ,841 3.182 354, 
1.4316 229.3 4.64 -14.62 -6.75 3.943 .BbO 3.782 31b. 
1.53b9 130.1 3.89 -6.50 1.97 4.000 .09* 5.135 273. 
1.7b9b 35.7 2.b2 6.80 16.65 4.094 .990 12.153 209. 
3.1143 29.9 1.41 41.80 58.93 4.36.l 1.029 il.239 181. 
3.7493 64.3 1.11 52.86 73.48 4.456 .937 5.212 119. 
. TYO-PHASE BOUNDARY 56 
TABLE “IR. THERHOOYHAHIC PROPERTIES OF OXYGEN 
60. BAR ISOBAR 



















6917.1 39.75 -193.13 -186.55 2.102 1.094 1.662 1164. 
bbOl.l 39.0b -191.56 -186.97 2.131 1.092 1.662 1157. 
8559.5 37.76 -1b8.27 -133.65 2.139 l.OBb I.660 114*. 










.7b14 bOb0.9 35.36 -131.70 -177.01 2.300 i.073 1.658 1118. 
.7bb7 7b43.b 34.26 -170.41 -173.69 2.353 1.065 1.658 
.7922 
1105. 
7606.1 33.22 -175.13 -170.38 2.404 1.056 1.657 1392. 
.7977 7373.8 32.22 -171.35 -167.07 2.453 1.047 1.657 1080. 
.bO33 7141.0 31.26 -168.57 -163.75 2.501 1.03) 1.656 1067. 
.bO90 6909.9 30.34 -165.29 -160.4. 2.548 1.029 1.656 ill55. 
.blclb 6660.4 29.45 -162.02 -157.13 2.593 1.018 1.656 1042. 
.6207 6452.0 21.59 -15,.7* -153.81 2.b37 1.008 1.657 id30. 
.8267 6227.1 27.75 -155.46 -150.50 t.680 .998 1.657 1017. 
..a329 6003.6 26.93 -152.18 -147.18 2.722 .98.4 1.658 1004. 
02. .a392 57b2.4 26.13 -148.90 -143.87 2.763 .977 1.659 991. 
B4. . b456 5563.6 25.35 -145.62 -140.55 2,803 ,967 1.66, 978. 
86. .6522 5347.5 24.59 -1rr2*3r -137.22 2.022 .9Sb I.652 9bQ. 
08. .b590 5136.2 23.64 -139.05 -133.89 2.881 .94b 1.665 950. 
90. .6659 4923.9 23.10 -135.76 -130.56 2.918 .93b 1.667 936. 
92. .a731 4716.9 22.37 -132.46 -127.22 2.955 ,926 1.670 922. 
94, .bb04 4513.1 21.66 -129.16 -123.88 2.991 .917 I.674 903. 
96. .a079 4313.0 20.95 -125.85 -120.53 3.026 .108 1.678 893. 
9.5. .1)957 4116.6 20.26 -122.5~ -117.17 3.061 .899 1.64, 978. 

















3735.7 18.90 -115.88 -110.41 1. I28 .d89 1.695 dbb. 
3551.5 18.23 -112.511 -107.01 3.161 ,877 I.702 830. 
3371.b 17.58 -109.18 -103.60 3.194 .871 1.713 614. 
3196.3 16.93 -105.80 -100.17 3.22b ,866 1.720 796. 
3025.5 lb.29 -102.*1 -96.72 3.257 ,863 1.730 779. 
2859.3 15.67 -99.00 -93.25 3.289 .b60 l.lkZ 761. 
2697.8 15.05 -95.56 -89.75 3.320 .853 1.755 743. 
2546.6 14.45 -92.10 -86.23 3.350 .856 1.775 725. 
2338.4 13.87 -88.61 -82.b7 3.381 .8Sb 1.787 706. 
22kO.3 13.30 -85.04 -79.08 A.911 .dSS I.805 688. 
122. 1.0139 2096.4 12.7* -81.53 -75.45 3.b41 .853 
124. 1.0267 1956.2 12.21 -77.93 -71.77 3.471 .BW 
i2b. I.0402 1819.2 Il.70 -79.30 -68.06 3.500 .a42 
12.3. 1.0546 1684.9 11.22 -70.62 -64.29 J.5.70 .a27 
130. 1.0703 1553.5 10.74 -66.85 -bO.*, 3.560 . d30 
132. 1.0868 1423.0 10.23 -63.02 -56.50 3.590 .82?1 
134. 1.1044 1294.5 9.76 -59.13 -52.50 3.620 .82i, 
136. 1.1235 1172.6 9.27 -55.14 -48.40 3.651 .dZO 
138. 1.1443 10SO.b 8.76 -51.06 -*4.19 3.681 .Jlb 
140. 1.1670 934.7 8.25 -rb.d9 -39.88 3.712 .81b 
142. 1.192* 821.4 7.73 -ti2.55 -55.40 3.764 .a14 
144. 1.220.2 712.0 7.20 -30.07 -30.74 3.777 .614 
146. 1.2533 603.6 6.67 -33.37 -25.85 3.815 .91'J 
148. 1.2911 499.3 6.14 -2,.ro -20.66 3.646 .B22 
150. i.3365 397.8 5.58 -23.06 -15.04 3.883 .131 
152. 1.3937 299.0 5.00 -17.18 -8.82 3.925 .d4J 
154. 1.4707 205.8 4.37 -10.43 -1.61 3.972 .862 
156. 1.5869 119.1 3.65 -2.08 7.66 4.C.30 .b96 
156. 1.0312 45.* 2.74 10.56 d1.59 4.115 .972 
160. 2.5716 27.4 1.76 33.41 b8.8b b. 292 1.0112 
165. 3.8194 93.0 I.06 58.2* LIl.lb 6.491 .88b 
175. 4.5092 144.2 .843 b9.22 46.27 4.581 .bl, 
175. S.J485 186.5 .723 77.23 107.52 '..bk, .782 
180. 5.5116 223.0 .642 83.89 116.96 It.700 .758 
185. 5.9294 255.8 .583 89.79 125.36 *. 746 .142 
190. 6.3i59 286.0 .536 95.14 133.t9 4.787 .730 
195. 6.6795 314.1 .499 100.25 120.33 4.625 .725 
200. 7.0256 340.7 .467 105.06 197.21 4.860 ,713 
21J. 7.6781 390.0 .417 li4.ll ib0.18 2.923 .701 
220. 8.2918 435.5 .379 122.64 172.39 k.9dO *693 
230. 6.8775 478.3 1328 130.81 lSb.C7 5.632 .b87 
245. 9.4418 518.8 .323 138.71 195.36 5.080 .bB2 
250. 9.9394 557.5 .302 146.41 P06.34 5.125 .67d 
260. 10.523, 594.9 .284 153.95 217.llY 5.167 .b74 
270. LI.0471 631.1 .2b6 161.36 227.64 5.207 .672 
28J. 11.5614 666.2 .254 161.67 238.0L1 5.24+ ,b,O 
291i. 12.06b2 700.6 .242 175.90 248.31 5.2t10 .bbd 













































































1 THO-PHASE BOUNDARY 57 
TABLE “Ia. THERnOoYNAnIC PROPERTIES OF OXYGEN 
65. BAR ISOBAR 
IE”PERAT”RE VOLUME ENTHALPY ENTROPY cv CP 
I( CH3/G 
ISOTHERM ISOCHORE INTERNAL 
DERIVATIVE DERIVATIVE ENERGY 




l 55.103 .?629 6935.2 33.75 -193.11 -1.3.3.15 2.103 1.095 1.662 1165. 
56. .7652 6826.2 33.13 -191.63 -186.66 2.130 1.093 1.661 1158. 
58. .7?04 6565.2 37.60 -166.311 -163.3& 2.10n 1.097 1.660 1145. 
60. ,775, 6325.7 36.56 -165.06 -160.02 2.244 1.081 1.659 1132. 
62. .?OlO 6107.7 35.40 -161.76 -176.70 2.299 1.073 1.656 1119. 
6*. .7663 72.71.0 36.30 -176.50 -173.39 2.351 1.065 1.657 1106. 
66, .?910 7635.6 33.26 -l75.22 -170.07 2.402 1.057 1.656 1094. 
68. .79?3 7402.0 32.26 -171.94 -166.7b 2.652 1.048 1.656 1081. 
70. .6029 7169.6 31.31 -166.67 -163.45 2.500 1.039 1.655 1069. 
72. .80&.5 6933.1 30.39 -165.39 -160.14 2.5&6 1.029 1.655 1057. 
74. .0IC3 6710.2 29.50 -162.12 -156.63 2.592 1.019 1.655 1044. 
76. .dZOZ 64.33.I 26.63 -158.65 -153.52 2.636 1.009 1.656 1031. 
70. .8262 6257.3 27.80 -155.57 -150.20 2.679 .999 1.656 1019. 
80. .a323 603U.9 26.96 -152.30 -126.89 2.721 .988 1.657 1006. 
82. .a366 5614.3 26.16 -1r9.03 -143.58 2.762 .978 1.658 993. 
86. .B450 5596.1 25.40 -145.75 -140.26 2.802 ,967 1.659 980. 
86. .a515 5360.5 24.64 -1k2.47 -136.94 2.641 -957 1.661 966. 
88. .8583 5167.8 23.69 -139.19 -133.62 2.679 .90? I.663 953. 
90. .8652 k956.1 23.15 -135.91 -130.23 2.916 ,937 1.665 939. 
92. .a?23 2751.6 22.43 -132.62 -126.95 2.953 .92? 1.668 925. 
94. .8?35 4540.5 21.71 -129.33 -123.61 2.389 ,917 1.671 910. 
96. .8670 k3b6.9 21.01 -126.03 -120.27 3.024 .308 1.675 696. 
96. .6916 4153.1 20.32 -122.73 -116.91 3.059 .900 1.680 481. 
100. .9027 3961.2 19.61r -119.41 -113.55 3.093 .692 1.685 865. 
IOZ. .9109 3773.u 16.37 -116.59 -110.17 3.126 .884 1.691 849. 
104. .919* 3589.6 16.30 -III.?6 -106.76 3.159 .B?B I.698 633. 
106. .9262 3410.6 17.65 -109.41 -103.39 3.191 .87' 1.706 317. 
ICI&* .93?2 3235.6 17.00 -106.55 -99.95 3.223 .66? 1.715 BJO. 
110. .YC66 3065.6 16.37 -102.67 -96.51 3.255 .864 1.725 763. 
112. .956* 2900.1 15.75 -99.27 -93.05 3.266 .661 1.737 765. 
114. .9665 2739.1 15.14 -95.65 -89.57 3.317 .65Y 1.750 747. 
116. .9?70 2562.8 14.54 -32.40 -66.05 3.3k6 .85? 1.764 729. 
118. .9880 2431.0 13.96 -66.93 -82.51 3.376 .856 1.780 711. 
120. .9995 2263.5 13.39 -65.43 -76.93 3.406 .655 1.797 693. 
122. I.0115 21ro.i 12.64 -81.89 -75.32 3.438 .854 1.615 675. 
122. I.JZkl 2000.5 12.31 -76.32 -71.67 3.467 .a50 1.835 657. 
126. 1.0373 1864.1 Il.80 -74.71 -67.97 3.497 .642 I.655 641. 
12.3. 1.0514 1730.3 11.32 -71.07 -64.24 3.526 .627 1.675 626. 
130. 1.0667 1596.7 10.86 -67.34 -60.40 3.556 .630 1.922 600. 
132. 1.0627 1469.3 10.36 -63.55 -56.51 3.506 .623 I.959 569. 
134. 1.09Yd 13k2.2 9.67 -59. ?I -52.56 3.616 .62? 2.003 570. 
136. 1.1103 1221.7 9.co -55.77 -48.50 3.646 .821 2.052 553. 
13.3. 1.1363 1101.3 6.90 -51.76 -44.36 3.676 ..31? 2.104 533. 
140. 1.1600 987.2 8.40 -47.66 -r0.12 3.706 .014 2.162 512. 
1C2. 1.1041 675.5 7.90 -43.43 -35.73 3.736 .a13 2.232 490. 
144. I.2100 767.6 7.39 -39.05 -31.16 3.763 .612 2.313 466. 
146. 1.2410 661.1 6.88 -34.51 -26.44 3.802 .a13 2.422 442. 
149. I.2755 55B.6 6.36 -29.75 -21.46 3.636 .a17 2.561 419. 
150. 1.3160 459.6 5.61 -24.69 -16.14 3.672 ,823 2.752 392. 
152. 1.3650 363.9 5.30 -19.25 -10.37 3.910 ,832 3.019 363. 
154. I.4267 273.6 4.74 -13.2', -3.37 3.952 .844 3.415 333. 
156. 1.5102 190.0 4.14 -6.35 3.66 4.000 .663 2.065 299. 
159. I.6365 114.6 3.47 2.07 12.71 4.056 .094 5.328 261. 
160. 1.6666 57.5 2.70 13.71 25.66 4.141 ,955 8.060 220. 
165. 3.0615 65.6 I.40 47.88 67.62 4.400 .936 5.546 197. 
170. 3.8485 119.7 I.03 62.89 67.90 4.520 .846 3.065 209. 
175. 4.4120 ibh.7 .656 72.45 101.13 4.597 .?99 2.316 21.3. 
180. 4.0113 204.2 ,747 79.97 111.70 4.656 .771 I.943 227. 
185. 5.2954 236.3 .670 66.42 120.63 Il.706 .751 1.726 234. 
190. 5.6720 270.7 .612 92.21 129.06 4.750 ,737 1.562 211. 
195. 6.0242 300.2 .565 97.56 136.72 4.790 .726 1.480 247. 
200. 6.3573 327.9 ,527 102.60 143.92 4.627 ,718 I.403 253. 
210. 6.9610 379.2 .567 112.00 157.37 4.892 .?05 1.295 264. 
220. 7.56CO 426.3 .r22 120.70 169.94 4.951 .697 I.223 274. 
230. 8.1177 470.3 .367 129.14 161.90 5.0011 .630 1.171 263. 
243. 6.6119k 512.0 .356 137.19 193.42 5.053 .664 1.132 291. 
250. 9.1641 551.7 .333 145.02 204.56 5.096 .660 1.102 299. 
260. 9.6652 569.9 .313 152.66 215.46 5.141 ,676 1.078 307. 
275. 10.1552 626.9 .235 ibO.ib 226.17 5.181 .6?3 I.059 314. 
2.36. 10.636i bb2.7 .273 167.54 236.66 5.220 .6?1 1.044 321. 
2YL ll.LG9h 697.7 .266 174.84 247.05 5.256 .669 1.031 326. 
300. 11.576~ 732.0 .253 162.06 257.30 5.291 .667 1.020 335. 
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TABLE VIO. ,HER"ODYHA"IC PROPERTIES OF OXVGEH 
70. BAR ISOBAR 
TEMPERATURE VOLUkE ISOTHER" ISOCHORE 
DERIVATIVE DERIVATIVE 





J/G JIG-K JIG-K JIG-K 
1 55.1‘53 .7627 1953.3 39.76 -193.06 -167.74 
56. .7649 6851.6 39.17 -191.70 -166.35 
56. .??OI 6EIl.0 37.64 -186.42 -163.03 




2.243 I. 011 
62. .7006 6134.3 35.45 
64. .?659 7898.2 34.35 
66. .7914 7663.5 33.30 
66. .?966 7430.2 32.31 
Id. a8024 7198.4 31.35 
72. .8081 6968.3 30.43 
74. .6.136 6739.9 29.54 
76. ..a197 6513.3 26.66 
73. .a256 6266.7 27.04 
85. .6317 6066.2 27.03 
-181.66 -176.39 2.297 1.074 
-116.58 -173.08 2.350 1.066 
-175.31 -163.77 2.401 1.050 
-172.03 -166.46 2.450 1.049 
-168.76 -163.15 2.49(1 1.039 
-165.49 -159.04 2.545 1.035 
-162.23 -156.53 2.590 1.020 
-158.96 -153.22 2.634 I.010 
-155.69 -149.91 2.677 .999 
-152.42 -146.60 2.719 .989 
82. .6360 5640.1 26.23 -149.15 -143.23 2.760 
64. .6244 5628.4 25.45 -145.68 -139.97 2.600 
66. .3509 5413.4 24.63 -142.61 -136.66 2.833 
08. .8576 52bl.3 L3.94 -139,34 -133.34 2.677 
90. .6644 4992.1 23.21 -136.06 -130.01 2.915 
92. .6?15 4786.2 22.46 -132.78 -126.66 2.951 
94. ..3?d? b583.6 21.77 -123.50 -123.35 2.967 
96. .6861 4364.7 21.07 -126.21 -120.00 3.022 
Yd. .833d 4183.5 20.38 -122.91 -116.65 3.057 
100. .YOI? 3996.1 13.70 -119.61 -113.30 3.091 
102. .9OPd 3815.3 
10*. .9112 3627.9 
106. .92b9 3443.3 
108. .9359 3275.L 
110. 19452 3105.5 
112. .3548 2940.5 
114. .9648 2780.2 
116. .3752 2624.4 
1IJ. .9660 2473.1 
126. .a973 2326.2 
19.03 -116.23 -103.93 3.122 
18.37 -112.97 -106.54 3.157 
17.72 -103.63 -103.15 3.189 
l7.00 -106.29 -93.73 3.221 
16.45 -102.92 -96.30 3.253 
15.63 -99.53 -32.85 3.264 
15.22 -96. I3 -69.36 3.314 
14.63 -32.70 -85.07 3.345 
12.05 -83.25 -62.34 3.375 
13.48 -85.76 -78.76 3.405 
122. 1.0091 2183.4 
124. i.JPI5 2044.3 
126. 1.0345 1308.5 
12.3.. 1.0462 1775.3 
130. 1.0632 1643.4 
132. 1.078.9 1515.0 
134. 1.5954 13e.9.* 
136. 1.1133 1263.9 
138. 1.1326 1151.0 
140. I.L534 1038.5 
12.94 -82.25 -75. II! 3.435 
12.41 -78.70 -71.55 3.464 
11.90 -75.12 -67.66 3.494 
11.42 -71.51 -64.17 3.523 
10.96 -67.61 -60.37 3.552 
IO.41 -64.06 -56.51 3.562 
9.9.3 -60.26 -52.60 3.611 
3.53 -56.38 -4.3.53 3.641 
9.04 -52.43 -44.50 3.671 
6.55 -48.40 -40.33 3.701 
142. I.1764 928.0 
1*4. I.2017 621.3 
146. 1.2299 716.5 
148. i.2618 615.8 
150. 1.2385 518.3 
152. 1.3417 424.7 
154. 1.3940 336.6 
156. 1.4603 254.5 
158. 1.5491 179.5 
ICO. 1.6795 115.9 
8.06 -44.25 -36.01 3.731 
7.56 -39.38 -31.57 3.762 
7.06 -35.56 -26.95 3.794 
6.57 -30.37 -22.13 3.627 
6.07 -26.14 -17.05 3.86L 
5.57 -2t.oi -11.62 3.897 
5.04 -25.48 -5.72 3.936 
4.50 -9.37 .85 3.978 
3.93 -2.43 8.4l 4.026 
3.32 5.34 17.70 4.085 
165. 2.4266 55.5 
170. 3.2691 99.1 
175. 3.6611 145.3 
16.0. 4.3373 166.2 
185. 4.7498 223.2 
190. 5.1205 256.3 
195. 5.4634 287.0 
200. 5.7656 315.6 
ZIO. 6.3650 368.9 
22'1. 6.3417 417.5 
1.88 35.,3 52.14 4.296 
1.27 55.54 78.42 4.454 
1.02 67.16 94.21 4.545 
.06? 75.77 106.13 4.613 
.?68 82.86 116.11 4.667 
.695 69.10 124.35 4.714 
.636 94.78 133.03 4.756 
.592 100.07 140.57 4.795 
.521 109.84 154.54 4.663 
.46(1 lie..89 167.48 4.323 
230. 7.4660 462.9 
240. 7.9718 505.6 
250. 8.4561 546.3 
260. 6.9307 565.3 
270. 9.3920 623.0 
260. 9.8442 659.5 
29". LO.2606 695.1 
303. LO.7263 729.9 
.42? 127.~5 179.73 4.977 
.393 135.67 191.47 5.027 
.366 193.62 202.62 5.074 
.342 151.37 213.68 5.117 
.322 150.95 224.70 5.158 
.305 l66.4i 235.32 5.197 
.290 i73.77 245.79 5.233 
.276 181.04 256.13 5.268 
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.9?9 I.656 995. 
.368 1.657 962. 
.958 1.659 368. 
a94.8 1.661 955. 
.331 1.663 941. 
.YPB 1. b66 927. 
.918 1.663 913. 
.909 1.673 69.3. 
.901 1.677 883. 
,633 I.682 868. 
.885 1.666 852. 
.8?3 1.635 836. 
,873 1.702 620. 
.L)68 1.711 803. 
.865 1.721 786. 
.662 1.732 769. 
.660 1.744 751. 
.858 1.751 733. 
.a57 1.773 715. 
.856 1.769 697. 
.654 I.807 679. 
.650 1.625 662. 
.842 i.e.43 646. 
.*27 I.Bbl 632. 
.830 1.906 615. 
.a23 1.942 596. 
.e.Z? 1.979 577. 
.622 2.027 560. 
..91? 2.073 540. 
*814 2.126 52i. 
.a12 2.107 500. 
.?.I1 2.257 47.3. 
.BIl 2.349 455. 
.I314 2.466 432. 
..319 2.617 407. 
.624 2.623 381. 
.633 3.094 354. 
..a44 3.494 325. 
.861 4.126 233. 
.693 5.166 259. 
.966 7.177 203. 
.a75 3.637 208. 
.dll 2.660 216. 
.763 2.151 226. 
.760 1.863 234. 
1744 1.662 241. 
.?32 1.557 247. 
.723 1.465 253. 
.?I0 I.339 264. 
.?00 1.256 274. 
.692 1.197 263. 
.686 1.153 291. 
.662 1.119 300. 
.b?? 1.093 307. 
.6?2 I.071 315. 
.671 1.054 322. 
.669 I.040 329. 
.660 1.026 335. 
TASLE "Ia. THERKODYNAHIC PRJPERTIES OF OWGEN 
75. BAR ISOBAR 
TEHPERAWRE VOLUHE ISOCHORE INTERNAL 
DERIYATIVE ENERG" 








+ 55.216 .7625 8971.4 39.76 -193.56 -167.34 2.104 1.096 I.662 1166, 
56. .7646 0676.d 39.21 -191.77 -186.04 2.127 1.094 I.661 IIbl* 
56. .769? 6636.6 37.89 -188.43 -162.72 2.165 1,085 1.659 ,148, 
60. .7750 8398.1 36.65 -185.21 -179.4G 2.242 I."82 1.655 1135. 
62. .I602 6161.0 35.49 -181.94 -176.03 2.296 1.075 1.657 1122, 
64. .?656 7925.3 34.39 -176.66 -172.77 2.349 1.067 1.65b 1109. 
66. .7909 7691.1 33.35 -175.39 -163.46 2.399 1.051 1.655 1097, 
66. .7964 7456.3 32.35 -L72.12 -166.15 2.449 1.043 I.654 1084. 
70. .I020 7227.0 31.40 -166.86 -162.64 2.497 I.U40 I.654 1072, 
72. .6076 6937.4 30.46 -165.59 -159.54 2.543 1.030 1.654 1060. 
74. .a133 6769.5 29.59 -162.33 -156.23 2.569 1.020 1.653 1047. 
76. .a192 6543.4 26.73 -159.07 -152.92 2.633 I.010 1.653 1035. 
78. .6251 6319.3 27.69 -155.60 -149.61 2.676 1.000 1.654 1022. 
80. .6312 6097.4 27.07 -152.54 -146.31 2.716 .990 1.654 1010. 
62. .a374 5077.6 26.28 -149.28 -143.00 2.759 .979 I.655 997. 
64. .a437 5660.6 25.50 -146.01 -133.69 2.796 .969 1.656 984. 
86. .6502 5446.2 24.74 -142.75 -136.37 2.637 .957 1.657 970. 
88. .8569 5234.6 23.99 -139.40 -133.06 2.676 .948 1.653 957. 
30. .6637 5026.0 23.26 -136.21 -129.73 2.913 .338 1.661 9.+3, 
32. .a707 4620.6 22.54 -132.94 -126.41 2.949 ,929 1.663 923. 
94. .6779 4616.6 21.83 -129.66 -123.06 2.985 .913 1.665 915. 
96. .6052 4420.2 21.13 -126.36 -119.74 3.020 .910 1.670 901. 
96. .2.328 4225.6 20.44 -123.03 -116.40 3.055 .902 1.674 666. 
100. .9007 4034.9 19.76 -119.60 -1i3.04 3.083 ..39* 1.679 871. 
102. .9087 384.8.2 13.10 -116.50 
104. .YI?I 3665.6 16.44 -113.16 
106. .9257 3407.7 17.79 -109.66 
108. -3346 3314.1 17.15 -106.52 
110. .9436 3145.1 16.52 -103.17 
112. .9533 2900.7 15.91 -99.80 
lib. .9632 2820.9 15.30 -96.41 
116. .9734 2665.7 14.71 -92.99 
118. .9641 2514.9 14.13 -69.56 











3.122 .A86 1.685 855. 
3.155 .680 1.631 839. 
3.167 .674 1.698 823, 
3.219 .869 1.707 807. 
3.250 .666 1.716 790. 
3.281 .863 1.727 772. 
3.312 .661 1.736 755. 
3.342 .a53 1.751 737. 
3.372 .656 1.766 719. 
3.402 .65? I.762 702. 
122. 1.0066 2226.3 13.03 -82.60 -75.05 3.432 .655 1.798 6.34, 
124. 1.0190 2067.7 12.50 -79.07 -71.43 3.461 .651 1.615 667. 
126. 1.0317 1952.4 12.00 -75.52 -67.76 3.490 .643 1.632 652. 
126. 1.0452 1619.6 11.52 -71.93 -64.09 3.519 .a27 i.647 b36, 
130. 1.0598 1667.6 11.09 -66.27 -60.32 3.549 .830 1.895 621. 
132. 1.0750 1560.3 10.59 -64.56 -56.50 3.576 .829 1.926 602, 
134. 1.0912 1435.9 10.10 -bO.IO -52.62 3.607 *AZ? 1.961 564, 
136. 1.1065 1317.4 9.65 -56.37 -46.66 3.636 .623 2.003 566. 
138. 1.1271 1133.8 9.17 -53.07 -44.62 3.666 .818 2.046 548, 
140. 1.1472 1066.6 6.69 -49.11 -40.50 3.695 .814 2.093 529. 
142. 1.1691 979.2 8.21 -45.03 -36.26 3.725 .a12 2.146 509. 
344. I.i932 673.5 7.72 -40.85 -31.90 3.756 .ait 2.211 988. 
146. 1.2130 770.0 7.24 -36.54 -27.40 3.767 .BlO 2.283 466. 
146. 1.2496 670.7 6.76 -32.09 -22.71 3.819 .811 2.387 444, 
150. 1.2633 574.7 6.29 -27.44 -17.62 3.652 .B/ll 2.512 421. 
152. 1.3221 462.b 5.60 -22.56 -12.64 3.666 .819 2.672 397. 
154. 1.3660 396.2 5.31 -17.37 -7.11 3.922 .824 2.676 372. 
156. I.4237 314.9 4.81 -11.77 -1.09 3.961 ,632 3.153 345. 
156. I.4937 240.6 4.29 -5.62 5.56 4.003 ..343 3.544 316. 
160. 1.5866 174.7 3.76 I.37 13.27 4.052 .663 4.124 269. 
165. 2.0326 74.7 2.42 24.12 39.36 4.212 ,939 6.261 224. 
170. 2.7752 66.6 I.57 47.26 66.0, 4.364 ..399 4.636 211, 
175. 3.3637 129.4 1.20 61.42 86.79 4.493 .635 3.078 216, 
160. 3.1669 170.6 1.00 Ti.27 100.26 4.569 .795 2.387 226, 
165. 4.2761 200.3 .676 79.13 111.22 4.629 .769 2.016 234, 
190. 4.6446 242.6 .765 65.87 120.71 4.679 ,751 1.791 241, 
195. 4.9791 274.3 .?I6 91.91 129.26 4.724 .736 I.640 247. 
200. 5.2919 304.6 ,661 97.48 137.17 4.764 .726 1.531 253, 
210. 5.1702 359.3 .577 107.65 151.66 4.835 .714 1.314 264. 
220. 6.4040 409.3 .516 116.96 165.01 4.837 .?03 I.283 274, 
230. 6.9065 455.6 .466 125.75 177.55 4.952 .695 I.223 263. 
240. 7.3660 499.6 .430 134.13 169.52 5.003 .669 1.174 232. 
250. 7.8477 541.2 .399 142.21 201.07 5.050 .663 1.137 300. 
260. 8.2954 561.0 .373 150.07 212.20 5.094 .679 1.107 306. 
270. 0.7319 619.4 .351 157.75 223.24 5.136 .675 I.064 315. 
260. 3.1591 656.6 .331 165.26 233.98 5.175 .672 I.065 322. 
290. 9.5737 692.8 ,314 172.70 244.54 5.212 ,670 1.043 323. 
300. 3.9911 726.1 .299 160.03 254.97 5.247 .666 1.037 336. 
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ENTNALPV ENTROPY cv CP 




' 55.273 .7624 8989.5 39.76 -193.03 -186.94 2.104 1.096 1.661 1167. 
56. .7642 8991.9 39.26 -191.84 -115.73 2.126 I.095 I.661 1162. 
56. .I694 6662.2 37.93 -166.56 -162.41 2.164 1.019 1.659 1149. 











.I799 6167.5 35.53 -162.02 -175.76 2.295 I.075 1.657 1123. 
.?b52 7952.4 34.43 -176.75 -172.47 2.347 1.067 1.655 1111. 
.7905 7716.6 33.39 -175.48 -169.16 2.396 I.059 1.655 1098. 
.7960 7466.3 32.40 -172.22 -165.65 2.446 I.050 1.654 10.36. 
.bOl5 7255.6 31.44 -166.95 -162.54 2.495 1.040 1.653 1074. 
.6071 7026.4 30.52 -165.69 -159.23 2.542 1.031 1.653 1061. 
. b128 6799.0 29.63 -162.43 -155.93 2.567 1.021 1.652 1049. 
.6166 6573.4 26.77 -159.17 -152.62 2.631 I.011 1.652 1037. 
.6246 6349.8 27.94 -155.92 -149.32 2.674 1.001 I.652 1024. 
.6306 6126.4 27.12 -152.66 -146.01 2.716 .390 I.653 1011. 
62. .6366 5909.3 26.33 -149.40 -142.71 2.757 .960 1.653 999. 
64. -2.431 5692.6 25.55 -I46.i4 -139.40 2.797 .9?0 1.654 3.36. 
2.6. .a496 5476.6 24.79 -142.86 -136.09 2.636 .959 1.655 972. 
8.5.. .6562 5267.6 24.04 -139.62 -132.77 2.674 1343 1.657 359. 
90. .6629 5059.7 23.31 -136.36 -129.46 2.911 .%I39 1.659 945. 
92. .8699 4654.9 22.59 -133.10 -126.14 2.946 .9*9 1.661 332. 
94. .6?70 4653.5 21.09 -129.63 -ItP.e.I 2.963 .92O I.664 317. 
96. .6644 4455.6 El.19 -126.55 -119.48 3.016 .911 1.667 903. 
96. .0919 4261,b 20.50 -123.28 -116.14 3.053 .902 1.671 888. 
100. .899? 4071.4 19.63 -119.39 -112.79 3.067 .835 1.676 873. 
102. .90?7 3665.3 19.16 -116.70 -109.43 3.120 ,887 I.bllI 858. 
104. .9159 3703.5 16.50 -113.39 -106.07 3.153 .881 1.667 842. 
106. .9245 3526.0 17.66 -110.00 -iOZ.b.a 3.165 .8?5 1.634 626. 
10.3. .9333 3352.9 il.22 -106.75 -99.23 3.217 .8?0 1.702 dl0. 
110. .3424 3164.4 16.60 -103.41 -95.67 3.246 .66? 1.711 733. 
ll2. .9518 3020.6 15.96 -100.06 -32.44 3.279 .164 1.722 776. 
ll4. .9615 2861.3 15.38 -36.68 -88.93 3.309 .862 1.733 759. 
116. .371? 2706.6 14.73 -33.28 -65.51 3.340 .860 1.746 741. 
11.3. .9822 2556.4 t4.22 -89.86 -82.00 3.370 .859 1.753 724, 
120. .9931 2410.5 13.66 -66.41 -76.47 3.333 .859 1.772 706. 
122. 1.0046 2266.7 13.12 -82.34 -74.30 3.429 .656 1.790 669. 
124. 1.0165 2130.7 12.60 -79.*4 -71.30 3.456 .652 1.806 672. 
126. 1.0290 1995.9 12.10 -75.30 -67.67 3.467 .A43 I.622 657. 
128. 1.0422 1.963.9 11.62 -72.35 -64.01 3.516 . I27 1.635 643, 
130. 1.0565 1731.6 il.20 -66.72 -60.27 3.545 ..331 1.881 626. 
132. 1.0714 1605.1 10.71 -65.04 -56.47 3.574 .A29 1.312 608. 
134. 1.0671 1461.9 10.22 -61.32 -52.63 3.603 .A27 1.344 590. 
136. I.1040 1364.1 9.76 -57.54 -4d.70 3.632 .623 I. 3.31 573. 
138. l.i220 1247.7 9.29 -5.1.63 -44.71 3.661 .819 2.020 555. 
140. 1.1413 1137.7 8.63 -49.78 -40.65 3.690 .814 2.063 537. 
142. I.1624 1029.3 6.36 -45.77 -36.47 3.720 .a12 2.113 516. 
144. 1.1653 924.2 7.88 -41.67 -32.13 3.750 .810 Z.I?O 438. 
146. 1.2105 622.0 7.41 -37.46 -27.78 3.780 ..309 2.237 477, 
148. 1.2365 723.9 6.94 -33.i3 -23.22 3.611 .609 2.521 456. 
150. 1.2697 629.0 6.48 -28.63 -16.47 3.643 ..8ll 2.426 434. 
152. 1.3052 536.3 6.02 -23.34 -13.50 3.876 .814 2.556 411. 
154. I.3463 453.1 5.55 -i9.Oi -6.24 3.310 .Bi9 2.116 389. 
156. 1.3347 372.3 5.06 -13.77 -2.61 3.347 .624 2.924 36*. 
15.6. 1.4533 296.7 4.60 -6.15 3.46 3.386 .631 3.193 339. 
ib0. 1.5266 231.6 4.11 -1.94 10.27 4.028 .646 3.565 312. 
165. 1.8291 112.4 2.19 lb. 84 31.47 4.159 
170. 2.3666 67.5 1.33 36.64 57.95 4.317 
175. 2.3757 118.7 1.42 55.24 73.05 4.433 
180. 3.4590 156.0 I.16 66.51 94.19 4.525 
165. 3.6661 195.7 .997 75.22 106.16 4.590 
190. 4.2296 230.3 .664 62.52 116.36 4.6-5 
195. 4.5562 263.6 .800 88.96 125.43 *.b92 
200. 4.8621 294.3 .?34 34.82 133.72 4.734 
210. 5.4217 350.5 .636 105.42 148.80 4.607 




















230. 6.4169 449.3 .511 124.13 175.37 4.328 
240. 6.6749 494.1 .463 132.56 187.56 4.980 
250. 7.3150 536.5 .434 14U.60 193.32 5,628 
260. 7.7409 577.1 .404 146.77 210.63 5*C?3 
270. 6.1555 616.1 .379 156.54 221.76 5.115 
260. 6.5607 653.9 .35* lb4.15 252.64 5.151. 
290. 8.9584 690.7 .339 171.64 243.3G 5.192 
















l TWO-PHASE BOUNOARI 61 
TABLE Via. TNER,,OOYNAHIC PROPERTIES OF OXYGEN 
65. BAR ISOBAR 
1EUPERATURE VOLUHE ISOTHERM ISOCHORE INTERNAL 
DERIVATIVE DERIVATIVE ENERG" 
BAR-CdIG BAR/K J/G 
ENTHALPI ENTROP" cv CP 




+ 55.330 .7622 900i.6 39.77 -193.01 -186.53 2.105 1.097 1.661 116.9. 
56. .7639 6927.0 39.30 -191.91 -165.42 2.125 1.095 1.661 1163. 
56. .7691 6667.6 37.97 -108.64 -182.10 2.ld3 1.090 1.659 1150. 
60. .??43 6450.2 36.74 -165.36 -178.78 2.233 1.083 1.657 1137. 
62. .7?95 6214.0 35.57 -162.09 -175.47 2.233 1.076 1.656 1125. 
64. .7646 7979.4 34.48 -176.63 -172.16 2.346 1.068 1.655 iliZ. 
66. .7301 7746.1 33.43 -175.57 -168.85 2.397 1.051 1.654 1100. 
68. .7956 7514.3 32.44 -172.30 -165.54 2.446 1.050 1.653 1087. 
70. .a011 7264.0 31.46 -169.05 -162.24 2.494 1.04‘ 1.652 1075. 
72. .6067 7055.3 30.57 -165.79 -158.33 2.541 1.031 1.652 1063. 
74. .6123 6626.4 29.66 -162.53 -155.63 2.596 1.022 1.651 1051. 
76. ..318‘ 6603.3 28.62 -153.18 -152.33 2.630 1.011 I.651 1038. 
78. .I)240 6360.3 27.96 -156.03 -149.02 2.673 1.001 I.651 1026. 
80. .a301 6159.4 27.17 -152.78 -145.72 2.715 .991 I.652 1013. 
62. .6362 5940.6 26.36 -149.52 -142.42 2.755 .9.31 1.552 ‘000. 
84. .6425 5724.7 25.60 -146.27 -139.11 2.795 .9?0 I.653 9E.e.. 
66. ..3469 5511.4 24.64 -143.02 -135.80 2.834 .YBO 1.654 974. 
2.8. .I3555 5300.8 24.10 -139.77 -132.49 2.672 .950 1.655 961. 
93. .8622 5093.3 23.37 -136.51 -129.18 2.309 .940 1.657 946. 
92. .6691 4889.0 22.65 -133.25 -125.86 2.946 .930 1.659 934. 
VS. .6?62 4666.2 21.94 -123.93 -122.54 2.3.32 .921 1.662 320. 
96. .6635 4490.9 21.25 -126.72 -119.22 3.017 .912 1.665 906. 
9.8. .6910 4237.3 20.56 -123.45 -115.68 3.051 .303 1.669 831. 
100. .09b7 4107.7 19.69 -ILli.lB -112.54 3.085 .a95 1.673 676. 
102. .90b6 3922.2 ‘9.22 -116.89 -109.19 3.118 .888 1.678 86‘. 
104. .9‘4.3 3740.9 ‘8.57 -113.60 -105.83 3.151 .662 1.664 145. 
106. .3232 3563.9 ‘7.93 -110.30 -102.45 3.103 .6?6 1.691 629. 
108. .3320 3391.4 ‘7.29 -106.96 -99.06 3.214 .a71 1.698 613. 
110. .94‘0 3223.5 16.67 -103.65 -95.66 3.246 .66., 1.707 79b. 
112. 13513 3060.‘ 16.06 -100.31 -32.23 3.276 .665 1.717 710. 
114. .3599 2901.4 15.46 -96.35 -81.79 3.307 ,663 1.728 762. 
1‘6. .9639 2747.2 14.07 -93.56 -85.32 3.337 ..361 1.740 745. 
“8. .9003 2597.5 14.30 -9o.lb -81.83 3.367 .860 1.753 72.3. 
120. .9911 2452.1 13.75 -86.73 -76.30 3.397 .659 1.767 710. 
122. 1.0024 2310.6 13.2‘ -83.27 -74.75 3.426 .a57 1.782 693. 
124. 1.01*1 2173.3 12.69 -79.79 -71.17 3.455 .652 I. 797 677. 
126. 1.0264 2639.0 12.19 -76.28 -67.56 3.4ar 1.344 l.Bil 662. 
12.3. 1.0333 ‘307.5 11.72 -72.75 -63.92 3.513 .(12? 1.823 648. 
‘30. 1.0533 1775.3 ‘1.30 -69.16 -60.20 3.541 .63l 1.666 632. 
132. 1.0679 1649.4 IO.62 -65.5‘ -56.44 3.570 .629 1.130 614. 
134. 1.0632 1527.4 IO.34 -61.83 -52.62 3.599 .62? 1.927 597. 
136. I.0996 14‘0.2 9.17 -58.01 -41.74 3.628 .624 1.959 579. 
13d. I.1170 1294.9 9.41 -54.29 -44.79 3.656 .813 1.996 562. 
140. 1.1357 1105.6 1.35 -50.43 -40.78 3.665 .615 2.035 544. 
i*z.\ 1.1560 1076.2 6.49 -46.4.3 -36.66 3.715 .8i2 2.061 526. 
144. 1.1760 973.6 6.03 -42.45 -32.44 3.744 .810 2.133 506. 
146. 1.2019 672.7 7.56 -38.33 -26.11 3.774 ..808 2.191 4l36. 
‘48. 1.2263 775.5 7.11 -34.10 -23.66 3.604 .80.5 2.263 466. 
‘5J. 1.2575 LB‘.? 6.66 -29.73 -19.0* 3.835 .a09 2.354 445, 
152. 1.2903 592.1 6.22 -25.21 -14.24 3.867 .e.ll 2.463 424. 
154. 1.3276 507.9 5.77 -20.411 -9.20 3.900 .614 2.592 402. 
156. 1.3708 427.4 5.32 -15.51 -3.86 3.934 .817 2.756 360. 
156. 1.4216 354.3 4.66 -10.25 I.B3 3.97‘ .a22 2.952 35r. 
160. 1.462.9 236.7 4.4L -4.56 8.04 4.010 *634 3.216 333. 
165. 1.7115 156.9 3.28 II.65 26.40 4.123 ,679 4.165 273. 
170. 2.1‘94 ‘03.2 2.30 31.44 49.46 4.260 .69? 4.601 235, 
175. 2.6362 115.3 I.66 48.91 71.34 4.387 .a53 3.623 227, 
160. 3.106‘ 149.2 1.34 61.55 87.97 4.481 .616 2.695 230. 
‘65. 3.5114 165.6 I.13 71.16 101.00 4.552 .7.36 2.356 236. 
‘90. 3.6671 220.7 .992 79.06 III.93 4.61‘ .?65 2.033 242. 
195. 4.1690 253.6 .691 65.93 121.54 4.661 .?43 1.620 246. 
200. 4.4662 264.9 .013 92.12 130.25 4.705 .738 1.671 254. 
210. 5.0262 342.4 .639 103.16 145.90 4.781 ,721 1,476 265. 
220. 5.5236 394.6 .61.3 113.09 160.04 4.847 .?I0 1.356 275. 
230. 5.3865 443.4 .556 122.30 ‘73.19 4.905 .701 1.276 
240. 6.4255 469.0 .506 IJI.02 165.64 4.958 .693 1.217 
250. 6.6463 532.2 .469 139.36 ‘97.57 5.007 .667 1.172 
260. 7.2529 573.5 .43? 147.46 209.11 5.052 .662 1.137 
27.0. 7.6480 613.2 .409 155.32 220.33 5.095 .678 1.109 
260. b.0339 651.5 .32.5 163.01 231.30 5.135 .6?* 1.066 
290. 6.4121 666.6 .365 170.57 242.07 5.172 .671 I.066 








l TYO-P"ASE BOWUAR" 62 
TABLE VIA. l”ER1(OOVNAllIC PROPERTIES OF OXYGEN 













. 55.366 .7620 9025.7 39.77 -192.98 -166.13 2.105 1.097 1.661 iI69. 
56. .7636 8952.1 39.34 -191.91 -165.11 2.123 1.096 1.660 1165. 
II. .76S7 6713.3 38.02 -166.71 -181.73 2.161 1.09D I.659 1151. 










.7791 6240.5 35.62 -1A2.17 -175.16 2.292 1.076 1.656 1126. 
.?A44 6006.3 34.52 -176.31 -171.65 2.345 i.068 i.654 1113. 
.7897 7773.5 33.48 -175.65 -166.54 2.395 1.060 I.653 1101. 
.7951 7542.2 32.46 -172.39 -165.24 2.445 1.051 1.652 1089. 
.a006 7312.4 31.53 -169.14 -161.93 2.493 1.042 I.652 1077. 
.a062 7064.2 30.61 -165.83 -156.63 2.539 1.032 1.651 1065. 
.a119 6657.6 29.72 -162.64 -155.33 2.564 I.022 1.650 1052. 
.A176 6633.2 26.A6 -159.39 -152.03 2.626 I.012 1.650 1040. 
.b235 6410.6 26.03 -156.14 -146.73 2.671 1.002 1.650 1026. 
.6295 6199.2 27.22 -152.63 -145.43 2.713 .992 1.650 1015. 
62. .6356 5972.2 26.42 -149.65 -142.12 2.754 ,961 1.651 ‘002. 
84. .a419 5756.b 25.65 -146.40 -136.62 2.794 .9?‘ 1.651 9.39. 
86. .6462 5543.6 24.89 -143.15 -135.52 2.632 .961 1.652 976. 
88. .6546 5333.7 24.15 -139.91 -132.21 2.670 .951 1.653 963. 
90. .6615 5‘26.6 23.42 -136.66 -126.90 2.901 .941 1.655 950. 
92. .6663 4923.0 22.70 -133.4‘ -125.59 2.944 .931 I.657 336. 
34. .8?54 4722.7 22.00 -130.15 -122.27 2.980 .322 1.660 922. 
36. .6626 4525.9 21.30 -126.09 -116.95 3.0‘5 .913 I.663 906. 
96. .a901 4332.9 20.62 -123.63 -115.62 3.049 .304 1.666 194. 
‘00. .a977 4i43.9 19.95 -120.36 -112.26 3.083 .896 1.670 179. 
102. .3056 3950.9 19.29 -I‘?*09 -101.94 3.116 .I389 I.675 064. 
104. .9‘3? 3776.1 16.64 -113.6‘ -105.56 3.146 .663 1.68‘ 64.3. 
106. .322‘ 3601.7 17.99 -110.51 -iOP.ZZ 3.16‘ .8?? I.687 632. 
108. .930? 3429.7 ‘7.36 -107.21 -96.63 3.2lt ,672 1.695 6‘6. 
‘10. .9396 3262.3 16.74 -103.69 -35.44 3.243 .669 1.703 800. 
“2. .3481 3093.4 16.13 -100.56 -32.02 3.274 .666 I.712 783. 
114. .9584 2941.2 15.54 -97.21 -66.59 3.305 .664 1.723 766. 
1‘6. .9662 2767.5 14.95 -93.84 -65.13 3.335 .662 I.735 749. 
1‘5. .9?65 2636.3 14.39 -90.45 -61.65 3.364 .86‘ 1.747 732. 
‘20. .3(19‘ 2433.4 ‘3.63 -.a?.04 -78.14 3.394 .660 1.761 715. 
122. 1.0002 2352.6 13.30 -63.60 -74.60 3.423 .657 1.775 696. 
‘24. 1.0‘1~ 2215.5 ‘2.76 -80.14 -71.03 3.252 .d53 1.769 662. 
126. 1.0239 2061.7 12.29 -76.65 -67.44 3.461 ..34* 1.602 667. 
126. 1.0365 1950.6 ‘1.8‘ -73.15 -63.62 3.509 ..a26 I.612 653. 
‘30. t.O5O2 16‘6.5 ‘1.40 -69.56 -60.13 3.536 * 63: 1.656 637. 
‘32. 1.0645 ‘693.3 10.33 -65.97 -56.39 3.566 .630 1.665 620. 
134. I.0794 1572.3 ‘0.45 -62.32 -52.6‘ 3.595 ,627 1.912 603. 
236. 1.0954 1455.6 9.96 -56.62 -4.3.76 3.623 .BZ* I.940 565. 
138. I.1123 1341.4 9.53 -54.66 -44.85 3.652 .620 1.975 569. 
‘40. 1.1304 t233.1 3.08 -51.05 -40.88 3.680 ..915 2.010 551. 
‘42. 1.1500 “26.3 6.62 -47.16 -36.6‘ 3.709 .6‘2 2.052 534. 
‘44. 1.171‘ ‘022.3 8.17 -43.20 -32.66 3.738 .8‘0 2.100 515. 
‘46. 1.1939 322.2 7.72 -39.15 -26.*i 3.766 .BOL 2.152 496. 
‘4.3. 1.2190 625.9 7.27 -35.01 -24.04 3.797 .80? 2.214 476. 
150. I.2465 733.0 6.63 -30.76 -13.54 3.626 ..50? 2.292 456. 
‘52. 1.2770 644.3 b.40 -26.37 -14.66 3.859 .808 2.364 436. 
15*. 1.3i13 560.9 5.97 -2l.Bi -10.C1 3.890 .81 2.492 4‘5. 
156. I.3504 460.7 5.53 -17.06 -4.9‘ 3.923 .a13 2.626 394. 
156. 1.3956 408.0 5.10 -12.07 .43 3.956 .816 2.777 373. 
160. 1.4465 340.1 4.67 -6.75 6.26 3.934 .626 2.976 350. 
‘65. 1.6335 293.4 3.60 B.1‘ 22.61 4.036 .663 3.t.73 294. 
170. 1.9*12 ‘JO.1 2.65 25.54 43.01 4.216 .662 4.326 253. 
175, 2.37‘5 ‘20.9 1.95 42.62 64.17 4.339 .Bbl 3.954 236. 
100. 2.8‘07 145.4 1.53 56.50 8‘..20 4.436 .623 3.1‘3 235. 
‘65. 3.2022 176.6 1.28 66.99 95.81 4.515 .?32 2.526 239. 
190. 3.5500 212.7 1.11 75.52 io7.47 4.577 .'70 2.157 244. 
195. 31.3646 245.6 .919 62.63 1‘7.61 4.630 .?54 1.914 250. 
200. 4.1543 276.9 .a37 69.35 126.74 4.676 .?42 1.745 255. 
Z‘C. 4.6606 335.3 .765 100.87 142.33 4.756 .?25 1.527 266. 
ZPO. 5.1597 366.5 .672 “1.11 157.55 4.624 .?I3 1.394 276. 
230. 5.6057 436.0 ,603 120.56 ‘71.0‘ 4.683 .?03 1.304 265. 
240. 6.0275 464.4 .549 ‘29.46 ‘63.7‘ 4.937 .696 1.239 294. 
250. 6.43“ 526.3 .506 137.96 ‘35.84 4.967 .669 I. 130 302. 
2611. 6.6263 570.2 .570 1~6.15 207.53 5.033 .b84 1.151 310. 
270. 7.1981 6‘0.5 .439 154.1‘ 2‘6.69 5.076 .679 i*iZl 316. 
280. 7.5666 643.5 .4‘S ‘61.88 229.98 5.1i6 .6?5 1.097 325. 
290. 7.9275 667.3 .39‘ 169.50 240.65 5.154 .6?2 1.077 332. 




TAaLE Via. THERHOOYNAWIC DROPERTIES OF OXTGEN 










K JIG J/G-K J/G-K JIG-< 
. 55.443 .7616 3043.7 
56. .7633 8977.0 
50. .7684 6736.8 
60. .7735 6502.1 
39.77 -192.96 -165.72 
39.33 -192.05 -164.60 
36.06 -188.78 -161.48 





62. .778.3 8266.9 55.66 -162.25 -174.85 
b4. .764G 6033.2 34.56 -178.39 -171.54 
66. .7.393 7800.8 33.52 -175.74 -168.24 
66. .?947 7570.0 32.53 -172.48 -164.93 
70. .a002 7340.7 31.57 -169.23 -161.63 
72. .6057 7113.0 30.65 -165.38 -158.33 
74. .6114 6887.0 29.77 -162.711 -155.03 
76. ..3‘71 6663.0 28.91 -159.49 -151.73 
76. ..3230 6440.9 PA.07 -156.25 -140.43 











62. .a350 6003.5 26.47 
64. .84‘2 5766.4 25.70 
66. .3476 5576.0 24.94 
88. .6541 5366.6 24.20 
9G. .8608 5160.1 23.27 
92. .6676 4956.9 22.76 
94. .6?46 4757.‘ 22.05 
96. .8818 4560.8 21.36 
38. .BL92 4368.4 20.68 
100. .6967 4179.6 20.01 
-149.77 -141.63 2.752 
-146.53 -138.53 2.792 
-143.29 -135.23 2.831 
-1b0.04 -131.93 2.869 
-136.60 -128.62 2.906 
-l.33.56 -125.32 2.942 
-130.31 -122.GO 2.97, 
-127.JL -1‘8.68 3,013 
-123.81 -115,3b .T.‘b7 





















19.35 -117.28 -106.69 3.114 
‘8.70 -114.01 -105.3k 3.1-6 
18.06 -110.73 -101.38 3.178 
17.43 -107.43 -98.60 3.210 
‘6.61 -104.13 -95.22 3.241 
Lb.21 -100.31 -91.8‘ 3.272 
‘5.61 -97.47 -88.38 3.302 
15.03 -94.12 -84.94 3.332 
‘4.47 -90.74 -61.46 3.362 
‘3.92 -67.35 -77.97 3.391 
122. .9981 2334.0 13.36 
124. I.0095 2257.3 12.67 
126. I.0214 2‘24.0 12.36 
128. 1.0338 1933.4 ii.91 
‘30. 1.0473 1661.4 11.50 
132. 1.0612 1736.7 Ii.03 
134. 1.0756 1616.8 IO.56 
136. I.0913 ‘500.5 ‘0.09 
‘36. 1.1078 ‘367.3 9.64 
140. 1.1253 1273.7 9.19 
-63.93 -74.44 3.420 
-80.46 -70.85 3.449 
-77.02 -67.31 3.478 
-73.54 -63.71 3.506 
-70.00 -60.05 3.534 
-66.42 -56.3'1 3.563 
-62.60 -52.56 3.59‘ 
-59. I3 -46.76 3.6‘9 
-55.42 -44.89 3.648 
-51.66 -40.96 3.676 
142. 1.1442 1173.4 
144. 1.1646 1063.3 
146. 1.1864 970.7 
148. 1.2103 675.2 
150. 1.2363 763.0 
152. 1.2643 695.1 
154. I.2966 612.5 
156. I.3326 532.4 
156. 1.3735 460.1 
160. 1.4203 392.0 
6.75 -47.61 -36.91, 3.704 
8.31 -43.91 -32.65 3.733 
7.67 -33.93 -28.66 3.762 
7.42 -35.67 -24.37 3.791 
6.99 -31.72 -19.91 3.62‘ 
6.57 -27.45 -15.43 3.851 
6.15 -23.03 -10.7‘ 3.662 
5.74 -16.46 -5.63 3.913 
5.32 -13.69 -.64 3.946 
4.30 -8.65 4.85 3.381 
165. I.5765 250.6 3.83 
170. I.6200 163.6 2.96 
175. 2.1693 135.2 2.23 
1.30. 2.5637 147.3 1.74 
135. 2.9360 175.2 1.44 
130. 3.2729 207.1 I.24 
195. 3.5791 239.3 1.09 
200. 3.6611 270.4 .967 
210. 4.3736 329.3 .634 
220. 4.6363 363.0 .?29 
5.12 20.10 4.074 
20.90 38.19 4.162 
37.32 57.93 4.297 
51.54 75.83 4.398 
62.76 90.67 4.479 
71.9‘ 103.01 4.545 
79.68 ‘13.69 4.601 
66.55 123.23 4.649 
98.56 140.11 4.731 
‘09.12 155.07 4.801 
230. 5.2667 433.1 .652 118.81 168.84 4.662 
240. 5.6730 460.2 .591 127.89 161.76 4.917 
250. 6.0610 524.8 .543 ‘36.53 194.1‘ 4.9G.8 
260. 6.4346 567.4 .504 144.84 205.37 5.014 
270. 6.7967 608.2 .470 ‘52.90 217.46 5.057 
260. 7.1496 647.7 .442 160.75 226.67 5.098 
230. 7.4946 686.0 .417 168.43 239.63 5.137 
300. 7.6337 723.3 -39.5 175.98 250.40 5.173 

















.982 1.649 1004. 
.9?2 1.650 991. 
.961 1.651 978. 
.')51 1.652 965, 
.941 1.653 952. 
.332 1.655 938. 
.92* 1.657 925. 
.913 I.660 9‘J. 
.9C5 1.664 896. 
.a37 I.667 881. 
* d9G 1.672 866. 
.d8b l.b?? 851. 
.87d 1.684 835. 
.tl?J 1.631 819. 
.BL3 1.699 303. 
.66? I.708 7.36. 
.665 1.716 770. 
.R63 1.723 753. 
.162 1.742 736. 





















.812 2.d25 541. 
..a10 2.070 523. 
.808 2.117 504. 
.806 2.170 *85. 
.806 2.238 466. 
.606 2.318 447. 
.a07 2.409 427. 
.Bc!¶ 2.521 407. 
.BII 2.643 387. 
.820 2.798 366. 
.651 3.328 313. 
.66? 3.886 271. 
.659 3.965 247, 
.027 3.260 241. 
,797 2.676 243. 
,775 2.276 247, 
.?58 2.006 252. 
.746 I.619 257. 
,723 1.577 267. 
,716 1.430 277. 
.?06 1.331 266. 
,698 1.260 295. 
.691 1.207 303. 
.685 1.166 311. 
,680 I.134 31.3. 
.676 1.108 326. 
,672 1.006 333. 
.669 1.069 340. 
c TWO-PHASE BOUNDARY 64 
TABLE VI8. THER”OO”NANIC PROPERTIES OF OXVGEN 





Q BAR-CM IG 
ISOCNORE INTERNAL 
DERIVATIVE ENERGV 
ENTHALP” ENTROPY cv CP 




L 55.500 .I617 3061.8 39.78 -192.94 -165.32 2.106 I.091 I.660 “70. 
56. .7629 3002.n 39.43 -192.12 -104.49 2.121 1.097 1.660 1167. 
56. .I660 6764.2 36.10 -166.65 -161.17 2.179 1.091 1.650 1154. 
60. .7732 8527.3 36.8b -165.59 -I??,.36 2.235 1.035 1.656 ‘141. 
62. .7764 8233.2 35.70 -162.33 -174.54 2.289 1.077 I.655 1129. 
64. .7636 6060.0 34.61 -179.07 -171.24 2.342 I.069 1.653 1116. 
66. .7889 7a28.1 33.56 -175.62 -167.93 2.393 1.06‘ 1.652 ‘104. 
68. .7943 7597.7 32.57 -172.57 -164.63 2.442 1.052 l.b51 1092. 
70. .799a 7366.3 31.62 -163.32 -161.33 2.490 1.043 I.650 ‘080. 
72. .a053 7141.7 SO.78 -166.9.3 -156.03 2.536 ‘.A33 1.643 1068. 
74. .8109 6916.2 29.61 -162.84 -154.73 2.582 1.023 1.649 1056. 
76. .6‘66 6692.6 28.35 -159.60 -151.43 2.626 1.013 I.646 1043. 
78. .A225 6471.1 26.12 -156.36 -146.13 2.666 1.003 1.648 103‘. 
(IO. .6264 6251.7 27.3‘ -153.12 -144.64 2.710 .993 I.646 10‘3. 
62. .a344 6034.6 26.52 -143.89 -141.54 2.751 .983 1.646 1006. 
64. .6406 5820.‘ 25.75 -146.65 -136.25 2.730 ,372 1.646 393. 
86. .A470 5606.2 24.33 -143.42 -134.95 2.629 .362 1.649 980. 
88. .A534 5399.2 24.25 -140.1.3 -131.65 2.667 .952 I.&O 967. 
90. .8bOO 5133.3 23.52 -136.95 -126.35 2.904 1942 1.65‘ 954. 
92. .a3666 4990.6 22.6‘ -133.71 -125.04 2.941 .332 I.653 941. 
94. .6738 4791.3 22.1‘ -130.47 -121.73 2.976 ,923 1.655 327. 
96. .8&09 4595.6 21.42 -127.23 -118.42 3.011 .914 1.656 3‘3. 
98. ..A663 4403.6 20.74 -123.98 -115.10 3.045 ,306 I.661 899. 
‘00. .a950 4215.6 20.07 -120.73 -111.77 3.079 .838 1.665 884. 
102. .9035 4031.6 ‘3.41 -117.47 -106.45 3.112 
104. .9115 3651.9 16.76 -1‘4.2‘ -105.10 3,124 
106. .9137 3676.5 16.13 -110.94 -i01.74 3.17C 
108. .3282 3505.6 17.50 -107.66 -3.3.37 3.208 
110. .9369 3339.‘ 16.88 -104.36 -94.95 3.239 
112. .9460 3‘77.3 ‘6.26 -101.05 -31.54 3.269 
1‘4. .9553 3020.0 15.69 -97.73 -*2..1* 3.300 
116. .9649 2667.2 ‘5.11 -94.33 -84.74 3.330 
‘18. .9?49 2719.0 ‘4.55 -91.03 -81.26 3.353 




















122. .9960 2435.0 13.47 -84.24 -74.28 3.416 .A59 1.761 706. 
124. 1.0073 2296.6 12.96 -60.62 -70.75 3.446 .&5b 1.773 691. 
126. 1.0‘89 2‘65.9 ‘2.47 -77.37 -67.10 3.475 .a45 I.794 676. 
129. 1.0312 2035.1 ‘2.00 -73.31 -63.60 3.503 .829 1.73‘ 663. 
130. I.0444 1903.3 11.60 -70.41 -59.96 3.531 .832 1.833 6118. 
132. 1.0560 ‘779.8 il.14 -66.86 -56.26 3.553 .A30 1.8bO 63‘. 
132. 1.0723 ‘660.8 ‘0.67 -63.27 -52.55 3.587 ,828 I.664 615. 
136. 1.0674 1544.8 10.20 -59.63 -48.75 3.615 .625 1.903 598. 
‘38. 1.1035 1432.5 9.76 -55.35 -44.92 3.663 .821 1.337 58‘. 
140. 1.1205 1325.5 9.3‘ -52.23 -41.03 3.611 .8‘b 1.965 565. 
142. 1.1368 ‘219.1) 8.87 -46.44 -37.06 3.7dO .a13 2.00‘ 54s. 
144. ‘.15A* ‘116.6 I,44 -4w.59 - 3.3. 0 I 3.728 .**a 2.J42 531. 
146. 1.1794 1018.3 8.00 -40.68 -2B.d3 3.756 .801 Z.OBb 513. 
14.6. 1.2022 923.4 7.56 -36.69 -24.67 3.785 .d116 2.132 *Y*. 
‘50. 1.2263 831.9 7.14 -32.62 -20.35 3.814 .805 2.130 476. 
152. 1.2539 744.A 6.74 -26.45 -15.31 3.81,3 ..505 2.26‘ *57. 
IS*. 1.2636 662.7 6.33 -24.16 -11.32 3.673 .805 2.333 439. 
‘56. 1.3‘69 582.9 5.92 -19.74 -6.57 3.9‘* .806 2.435 42J. 
158. 1.3543 510.7 5.52 -15.14 -l.bG 3.93b .808 2.534 400. 
160. 1.3465 442.5 5.12 -10.32 3.64 3.9.59 .A15 2.b61 360. 
165. 1.5324 297.6 4.i4 2.62 ‘7.35 4.057 .d43 3.079 330. 
‘70. 1.7330 200.7 3.25 17.16 34.49 4.155 .856 3.535 288. 
‘75. Z.Oi.34 156.6 2.50 32.56 52.75 4.26‘ .851 3.637 26‘. 
‘80. 2.3627 ‘55.2 1.96 46.82 70.r5 4.361 .02? 3.3‘5 249. 
165. 2.1091 175.9 I.61 58.62 85.71 2.4*5 .BOI 2.792 2*a. 
190. 3.03‘5 204.4 1.37 68.30 98.6‘ 4.51* .778 2.365 250. 
135. 3.3278 235.0 1.21 76.5‘ 109.73 4.572 .?62 2.097 25+. 
200. 3.6015 265.6 1.08 83.11 “3.73 Q.622 1749 1.692 253. 
210. 4.0994 324.2 .YO? 96.22 137.2‘ 4.737 .73‘ 1.627 269. 
220. 4.5466 376.6 .?83 107.13 152.62 s.779 .?‘R 1.267 276. 
230. 4.3635 423.0 .?02 ‘17.05 I66.bB r.th2 .?08 1.359 217. 
240. 5.3555 476.6 .635 ‘26.31 ‘79.87 4.898 .?03 ‘.ZBZ 295. 
253. 5.7292 521.8 .562 135.10 192.39 4.943 .693 1.225 304. 
260. 6.0665 564.9 .53.¶ 143.53 204.42 r.996 .b87 1.1.0‘ 312. 
270. 6.4365 606.3 .592 151.66 2‘6.05 5.040 .b8‘ 1.146 3‘9. 
260. 6.7752 646.2 .*?I ‘59.61 227.36 5.081 .6?? I.118 327. 
290. 7.1063 685.0 .445 167.36 231.43 5.120 .673 1.095 334. 
30A. 7.43“ 722.7 .421 174.97 249.26 5.157 .6?0 1.877 341. 
l TYO-PHASE BOUNOAK" 
TABLE "Ia. THERUOOYNARlC PROPERTIES OF OXYGEN 
110. EAR ISOBAR 






ENTHALPY ENTROP" cv CP 








9097.8 39.78 -392.88 -184.51 2.107 I.099 
9051.7 39.51 -192.25 -103.67 2.116 1.038 
8814.8 38.19 -188.33 -180.55 2.176 1.093 















8345.7 35.73 -182.48 -173.93 2.287 I.079 
8113.4 34.69 -179.23 -170.62 2.333 1.071 
7882.5 33.65 -175.99 -167.32 2.390 1.062 
7653.0 32.66 -172.74 -164.02 2.439 I.053 
7425.1 31.70 -169.51 -160.72 2.487 1.044 
7‘92.. 9 30.79 -166.27 -157.42 2.534 1.034 
6974.4 29.90 -163.04 -154.13 2.579 1.025 
6751.7 29.04 -159.81 -150.03 2.623 1.015 
6531.1 26.21 -156.58 -147.54 2.665 1.004 





















6096.6 26.61 -150.12 -140.96 2.748 
5883.1 25.64 -146.90 -137.67 2.787 
5672.2 25.09 -143.68 -134.37 2.826 
5464.2 24.35 -140.45 -131.01) 2.664 
5259.3 23.62 -137.23 -127.79 2.901 
5057.6 22.9‘ -134.01 -124.43 2.937 
4859.3 22.22 -130.78 -121*13 2.973 
4664.6 21.53 -127.55 -117.88 3.007 
4473.6 20.85 -124.32 -114.57 3.042 
4266.6 20.19 -121.09 -1iI.26 3.075 
.904 I.645 1010. 
1974 1.646 997. 
.463 I.646 92.4. 
.953 1.647 371. 
.944 1.648 358. 
.934 1.649 345. 
.925 1.651 931. 
.916 1.653 316. 
.308 I.656 303. 











.9015 4103.6 ‘9.53 -117.65 -107.93 3.106 
.9094 3924.9 ‘8.89 -1i4.61 -104.60 3.i40 
.9175 3750.5 16.26 -111.35 -IoI.Zb 3.172 
.9258 3580.5 17.63 -108.09 -97.91 3.204 
.9343 3415.0 17.02 -104.82 -94.54 3.234 
.9432 3254.1 16.42 -101.53 -91.16 3.265 
.9523 3097.7 15.84 -98.23 -87.76 3.295 
.9617 2345.8 15.26 -94.92 -84.34 3.325 
.3?15 2798.4 ‘4.71 -91.58 -80.90 3.354 
.9816 2655.2 14.16 -88.23 -77.43 3.383 
.893 1.664 874. 
.886 I.668 559. 
.881 I.674 844. 
.876 1.660 .329. 
.872 1.667 bI3. 
,870 I.695 797. 
.867 1.705 72.0. 
.866 1.715 764. 
.865 I.725 747. 











2516.‘ 13.64 -04.06 -73.95 3.412 
2380.7 13.13 -81.47 -70.44 3.441 
2248.7 12.64 -78.06 -66.91 3.469 
2‘19.4 12.18 -74.65 -63.36 3.497 
1987.8 II.79 -71.20 -59.77 3.525 
1664,.3 11.33 -67.70 -56.13 3.552 
1747.4 10.8.9 -64.17 -52.44 3.580 
1631.9 10.42 -60.59 -48.71 3.608 
1521.2 9.97 -56.98 -44.93 3.635 
lti15.2 3.53 -53.34 -41.11 3.663 
.861 I.748 715. 
.856 1.753 693. 
,846 I.767 685. 
.829 1.772 673. 
.833 1.813 658. 
.a31 1.837 642. 
.a29 I.858 626. 
.625 1.881 610. 
,822 1.904 594. 





















9.10 -49.63 -37.22 3.690 .614 1.957 561. 
8.68 -45.B8 -33.27 3.718 .e.ll I.993 545, 
8.27 -42.08 -29.25 3,746 ,808 2.029 528. 
7.05 -38.21 -25.15 3.774 .806 2.069 511. 
7.43 -34.29 -20.98 3.802 .a04 2.113 494, 
7.04 -30.29 -16.71 3.830 ..503 2.166 476. 
6.65 -26.19 -12.32 3.859 .a03 2.226 459. 
6.26 -22.01 -7.82 3.388 .a03 2.298 441. 
5.86 -17.69 -3.15 3.917 ,803 2.371 424. 
5.50 -13.20 1.74 3.948 .803 2.460 405. 
165. I.4667 390.3 4.59 
175. 1.6153 280.1 3.74 
175. 1.8174 213.7 3.00 
100. 2.0730 187.2 2.40 
185. 2.3572 190.1 I.97 
190. 2.6415 208.4 I.66 
135. 2.9127 233.6 1.45 
200. 3.1674 261.3 I.29 
2‘0. 3.6345 317.6 I.06 
220. 4.0567 372.0 .9‘5 
-1.41 14.72 4.028 
II.43 29.20 4.115 
25.05 45.04 4.206 
38.55 61.35 4.298 
50.75 76.68 4.362 
61.21 90.27 4.455 
70.18 102.22 4.5‘7 
78.34 112.80 4.571 
91.51 131.49 4.662 
103.10 147.12 4.737 
.I)32 2.746 359. 
,641 3.054 319. 
.838 3.269 289. 
.823 3.212 270. 
.802 2.897 262. 
,782 2.542 260. 
.766 2.240 262. 
.I54 2.024 265. 
.736 1.723 273. 
.723 1.536 261. 
230. 4.4458 423.0 .*a9 113.52 162.42 4.803 .?I3 1.416 29a. 
240. 4.8114 471.0 .726 123.16 176.09 4.061 .704 1.326 298. 
250. 5.1599 517.1 .662 132.24 189.00 4.914 .696 1.2bl 306. 
260. 5.4943 561.1 .610 140.91 201.35 4.962 .690 1.210 314. 
270. 5.8173 603.4 .567 149.26 213.25 5.007 .663 1.171 322. 
280. 6.1313 644.2 .531 157.35 224.73 5.049 .67.9 I.139 329. 
230. 6.4377 663.6 .500 165.23 236.05 5.088 .674 1.113 336. 
300. 6.7380 722.3 .473 172.96 247.08 5.126 .670 I. 092 343. 
. TWO-PHASE BOUNDARY 66 
1ABI.f Vim. TNCRImOTNANJC PROPERTICS W OXV6LW 
12I. SAR ISQAR 
TEWERATURL WLUIL: ENTWALPV ENTADPV cv CP 
x c13/c 











.76ll 9133.7 39.79 -192.A3 -103.70 Z.lOA 1.100 1.660 1174. 
.7617 9101.3 39.6# -192.39 -113.25 2.116 1.101 1.659 1172. 
.I667 6165.3 3S.27 -1A9.13 -179.93 2.174 I.094 1.657 1159. 










.7769 8398.0 35.87 -112.63 -173.31 2.264 I.ObO 1.653 1134. 
.7821 6166.6 34.70 -179.39 -170.01 2.337 I.072 1.652 1122. 
.7674 7936.6 33.74 -176.15 -166.70 2.387 1.063 1.650 1110. 
.7927 7706.1 32.74 -172.92 -163.41 2.437 I.054 1.649 1098. 
.7981 7461.1 31.79 -169.69 -160.11 2.464 1.045 I.647 lOA6. 
.A035 7255.6 30.67 -166.46 -156.62 2.531 I.036 1.646 1074. 
.8090 7132.2 29.99 -163.23 -153.52 2.576 1.026 I.645 1062. 
.6147 6610.5 29.13 -ibO,OI -150.23 2.620 1.016 I.644 1050. 
.A204 6590.8 26.30 -156.79 -146.95 2.663 1.006 1.644 1036. 










.a322 6156.3 26.71 -150.36 -140.37 2.745 .915 1.643 IOl3. 
.a362 5945.7 25.94 -147.15 -137.03 2.764 .975 I.643 1001. 
.a444 5735.6 25.16 -143.93 -133.60 2.623 .965 1.643 9.38. 
,A506 5526.7 24.45 -140.72 -130.5‘ 2.661 .955 I.643 975. 
.A572 5324.6 23.73 -137.51 -127.22 2.696 .945 1.644 963. 
.8633 5‘24.0 23.02 -134.30 -123.93 2.934 .936 I.645 949. 
.a707 4926.7 22.32 -131.09 -120.64 2.969 .926 I.647 936. 
.6?76 4733.0 21.64 -127.86 -117.34 3.004 ,918 1.649 322. 
.@I47 4543.0 20.96 -124.66 -114.04 3.036 .909 1.651 308. 
.6921 4356.9 20.30 -12i.44 -110.74 3.071 .902 I.654 694. 
‘G2. .8996 4174.9 19.65 -116.22 -107.42 3.104 
104. .9073 3997.‘ ‘3.01 -114.33 -104.10 3.136 
‘06. .9152 3623.6 16.36 -111.76 -100.77 3.168 
‘08. .9234 3654.6 17.77 -106.5‘ -97.43 3.199 
‘IO. .931b 3490.0 17.16 -105.26 -94.06 3.230 
‘12. .9405 3329.9 16.56 -102.00 -90.71 3.260 
114. .9494 3174.4 ‘5.98 -9.8.72 -67.33 3.290 
116. .9586 3023.3 15.41 -95.43 -83.93 3.320 
‘18. .9682 2876.7 ‘4.66 -92.12 -60.5‘ 3.349 






















‘22. .9882 2596.0 13.no -65.46 -73.60 3.407 
124. .9966 2461.4 ‘3.23 -82.10 -70.12 3.435 
‘26. I.0098 2330.‘ ‘2.61 -76.73 -66.6‘ 3.463 
128. 1.0212 2201.6 ‘2.35 -75.35 -63.10 3.491 
‘30. 1.0335 2070.5 11.97 -71.95 -59.55 3.5‘8 
‘32. 1.046‘ 1948.3 ‘I.51 -66.50 -55.95 3.546 
134. 1.0533 1632.5 ‘1.07 -65.02 -52.3‘ 3.573 
‘36. 1.0731 ‘717 .I 10.62 -61.50 -48.62 3.601 
136. 1.0677 ‘607.9 ‘O.l.¶ -57.95 -44.30 3.626 

















I. 896 590. 
142. 1.1193 ‘396.6 9.31 -50.74 -37.31 3.662 
144. 1.1365 1296.3 6.91 -47.06 -33.44 3.709 
146. 1.1546 1200.7 6.5‘ -43.37 -29.52 3.736 
146. I.1743 1‘07.9 6.10 -39.6‘ -25.52 3,763 
150. 1.1951 ‘0‘8.6 7.70 -35.81 -PI,47 3.790 
152. 1.2174 933.6 7.31 -31.34 -17.34 3.6‘8 
‘54. i.2416 653.1 6.33 -26.00 -13.10 3.845 
156. I.2675 774.6 6.57 -24.00 -8.73 3.873 
‘58. 1.2960 702.2 6.20 -19.13 -4.33 3.902 


















‘b5. 1.4167 460.6 4.36 -4.64 ‘2.39 4.005 .826 2.526 384. 
170. 1.5375 362.1 4.16 7.11 25.57 4.084 .632 2.746 346. 
175. 1.6920 22.0.9 3.43 ‘9.46 39.76 4.166 .826 2.928 315. 
180. 1.6662 235.4 2.82 31.95 54.56 4.250 .*I? 2.962 293. 
165. 2.li26 220.1 2.34 43.67 69.22 4.330 .I)01 2.648 260. 
130. 2.3534 225.4 I.97 54.61 62.85 4.403 .?63 2.601 274. 
135. 2.5939 242.3 I.71 64.09 95.22 4.467 .769 2.345 272. 
200. 2.6263 265.0 1.5‘ 72.46 106.36 4.523 .757 2.125 273. 
2‘0. 3.260‘ 316.3 I.23 66.62 125.94 4.619 .?40 l.fJ‘O 276. 
220. 3.6559 368.9 1.05 99.06 142.93 4.696 .72 1.606 265. 
230. 4.0213 4‘3.9 .921 109.97 156.23 4.766 .?I? I.469 293. 
era. 4.3646 466.7 .624 120.00 ‘72.36 4.826 .706 1.371 30‘. 
250. 4.6904 514.3 .746 129.39 185.67 4.681 .?OO 1.295 309. 
260. 5.0033 559.0 .665 138.30 ‘91.34 4.930 ,692 1.239 316. 
270. 5.3052 601.9 .635 146.64 210.50 4.976 .666 1.195 324. 
260. 5.596‘ 643.5 .593 155.09 222.27 5.0‘9 .660 I.160 331. 
290. 5.6637 683.7 ,556 163.12 233.72 5.059 .674 1.131 339. 
300. 6.1633 723.0 .527 170.95 244.91 5.097 .b?O 1.101 346. 
1 TYO-PHASE BOUNDART 67 
TABLE "Ia. THER,,ODYNAHIC PROPERTIES OF OXYGEN 
130. BAR ISOBAR 
TEMPERATURE “OLWE ISOTHER" 
OERIVAT YE 




EHTHALPV ENTROPY cv CP 




l 55.839 .lbOb 9169.7 39.80 -192.78 -iaz.a9 2.108 1.101 1.659 1175. 
56. .7610 9150.6 39.68 -192.52 -182.63 2.113 1.101 1.659 1174. 
5.5. .7661 8915.6 38.36 -1119.27 -179.31 2.171 1.095 1.657 1161. 
60. .7711 8682.1 37.12 -186.03 -176.00 2.227 1.089 1.655 1149. 
62. .7762 8450.1 35.96 -182.78 -172.69 2.282 l.O.ai 1.653 1137. 
64. .7814 8219.6 34.86 -179.55 -169.39 2.334 1.073 1.651 1125. 
66. .78bb 7990.5 33.82 -176.32 -166.09 2,385 1.064 I.649 1113. 
68. .7919 7762.9 32.83 -173.09 -162.79 2.434 1.056 I.647 1101. 
70. .7972 7536.8 31.87 -169.86 -159.50 2.482 1.046 1.646 1089. 
72. .a026 73i2.4 30.96 -166.64 -156.21 2.528 1.037 1.645 1077. 
74. .aoai 7089.7 30.08 -163.43 -152.92 2.573 1.027 1.643 1065. 
76. .a137 6aba.9 29.22 -160.21 -149.64 2.617 1.017 1.642 1053. 
78. .a194 6650.2 28.39 -157.00 -146.35 2.660 1.007 1.642 1041. 
80. . a252 6433.7 27.58 -153.79 -143.07 2.701 ,997 1.641 1029. 
82. .a311 6219.5 26.ao -150.59 -139.79 2.742 .987 1.640 1017. 
84. .a371 6007.8 26.03 -147.39 -136.50 2.781 .97b 1,640 1005. 
86. . a432 5798.9 25.2a -144.19 -133.22 2.820 .966 1.640 992. 
88. . a495 5592.8 24.55 -140.99 -129.94 2.858 .956 1.640 979. 
90. .a559 5309.8 23.83 -137.79 -126.66 2.894 ,947 1.641 967. 
92. . a624 5190.0 23.12 -134.59 -123.38 2.931 .937 1.642 954. 
94. .a691 4993.6 22.43 -131.39 -120.09 2.966 .92? 1.643 940. 
96. -0760 4800.8 21.75 -12a.19 -116.80 3.000 .919 1.645 927. 
98. .a.330 4611.8 2i.oa -124.99 -113.51 3.034 .911 1.647 913. 
100. .a902 4426.6 20.42 -121.79 -110.21 3.068 .903 1.650 899. 
102. .a977 4245.5 19.77 -1111.58 -106.91 3.100 .896 I.653 085. 
104. .9053 4068.6 19.13 -115.37 -103.60 3.133 ,890 1.657 870. 
lob. .9131 3896.0 18.51 -112.15 -100.26 3.164 .a85 1.662 855. 
108. .9211 3727.8 17.89 -108.93 -96.96 3.195 .880 I.667 840. 
116. .9294 3564.1 17.29 -105.70 -93.62 3.226 .876 i. 673 825. 
112. .9379 3404.8 16.70 -102.45 -90.26 3.256 .a73 1.680 809. 
ii4. .94bb 3250.1 ib.12 -99.20 -86.89 3.286 .a71 1.608 794. 
lib. .9557 3099.8 15.56 -95.93 -83.51 3.315 .870 1.697 77a. 
118. .9650 2954.0 15.01 -92.65 -80.10 3,345 .869 1.706 762. 
120. .9746 2812.3 14.47 -09.35 -70.68 3.373 ,867 1.716 746. 
122. .9a45 2674.7 13.95 -86.04 -73.24 3.402 . a64 1.725 731. 
124. .994a 2540.0 13.45 -02.71 -69.78 3.430 .859 1.733 716. 
126. 1.0055 2410.2 12.97 -79.37 -66.30 3.453 .849 1.738 702. 
128. 1.0166 2282.5 12.51 -76.03 -62.82 3.485 .831 1.739 691. 
133. 1.0285 2151.9 12.15 -72.68 -59.31 3.512 .a35 1.777 677. 
132. 1.0406 2030.4 11.69 -69.27 -55.74 3.539 1834 1.796 661. 
134. 1.0533 1916.0 il.26 -65.a4 -52.14 3.567 .A31 I.814 647. 
136. 1.0666 1800.7 lo.82 -62.37 -48.50 3.594 .827 1.833 632. 
133. 1.0806 1692.7 10.30 -50.87 -44.83 3.620 ,824 1.850 617. 
140. 1.0952 1587.9 9.96 -55.35 -41.12 3.647 ..320 1.868 602. 
142. I.1107 1484.6 9.53 -51.79 -37.35 3.674 .a16 1.337 5.36. 
144. 1.1270 i3aL.6 9.12 -4a. 20 -33.55 3.700 .812 1.913 571. 
146. 1.1442 12aa.l a.73 -44.58 -29.70 3.727 .a09 1.940 556. 
148. 1.1625 1196.1 a.34 -40.91 -25.79 3.753 .BOb 1.969 540. 
150. i.iaia 1107.6 7.95 -37.20 -21.84 3.780 .a04 2.000 325. 
152. 1.2024 1023.4 7.57 -33.45 -17.82 3.807 ,802 2.031 509. 
154. 1.2256 943.3 7.20 -29.63 -13.71 3.833 .a00 2.068 494. 
156. 1.2482 (165.6 b-a4 -25.7a -9.55 3.860 .799 2.113 478. 
158. 1.2739 792.7 b.4a -21.a2 -5.26 3. aaa ,798 2.158 463. 
166. 1.3016 723.9 6.14 -17.75 -.a3 3.916 .a03 2.213 447. 
165. i.3ai3 569.0 5.30 -7.33 IO.62 3.986 .a22 2.376 406. 
170. 1.4a09 444.3 4.52 3.65 22.90 4.059 .BPb 2.540 370. 
175. 1.605a 352.7 3.01 15.06 35.96 4.135 .a21 2.681 339. 
180. i.759a 293.2 3.20 26.70 49.57 4.212 .ali 2.750 316. 
185. 1.9416 262.4 2.69 38.07 63.31 4.207 ,799 2.721 299. 
190. 2.i421 254.2 2.29 48.73 76.56 4.356 .7a3 2.576 2.39. 
195. 2.3508 261.1 i.9a 58.42 aa. 4.422 .769 2.301 204. 
200. 2.55aa 277.0 1.74 67.15 100.41 4.400 .7sa 2. ia9 2.33. 
210. 2.9569 320.7 1.41 BP.22 120.66 4.579 .742 i.e.81 285. 
220. 3.SZb4 369.9 1.19 95.07 13a.31 4.661 .730 1.668 291. 
230. 3.6696 420.0 i.04 106.45 154.16 4.732 .721 1.519 297. 
240. 3.9928 468.6 .926 116.85 168.76 4.794 .712 1.412 305. 
250. 4.2994 515.5 .a37 126.55 182.44 4.850 .703 1.331 312. 
260. 4.5931 560.1 ,765 135.70 195.42 4.901 ,695 1.2ba 320. 
270. 4. a754 601.9 .I06 144.44 207.a2 4.947 .6a7 1.219 327. 
2aa. 5.1501 643.9 .658 i52.a5 219.80 4.991 .bal i.iao 334. 
290. 5.4171 6a4.a .617 161.01 231.44 5.032 ,675 1.140 341. 
300. 5.6796 724.6 .5a2 161.96 242.79 5.070 ,670 1.123 34a. 
l TWO-PHASE BOUNDARY 66 
TARLE YIm. THER~VNANIC PROPERTIES OF OXYGEN 
24). BAR ISOBAR 
TENPERAYURE 
K 
l 55.951 .76@3 9215.b 39.80 -192.73 -1a2.09 2.109 1.102 1.659 1177. 
56. .7694 9199.a 39.77 -192.65 -1a2.01 2.111 1.102 1.659 1177. 
56. .7654 ISh5.b 3a.44 -119.41 -178.69 2.169 1.096 1.656 1164. 










.7755 aso2.a 31.04 -162.93 -172.oa 2.279 1.oa2 1.652 1139. 
.780b a272.3 34.95 -179.70 -168.77 2.331 1.074 1.650 1127. 
.ma ao44.i 33.90 -L76.48 -165.48 2.312 1.066 1.64a 1115. 
.79Li 7ai7.4 32.91 -173.21 -i62.ia 2.431 1.057 1.646 1104. 
.7964 7592.2 31.96 -170.04 -i5a.a9 2.479 1.047 1.645 1092. 
.a017 7368.7 31.05 -i66.a3 -155.60 2.525 i,03, 1.643 ioao. 
.a072 7146.9 30.16 -163.62 -152.32 2.570 1*028 1.642 1068. 
.a127 6927.1 29.31 -160.41 -149.04 2.614 1.011 1.641 1057. 
. ala4 6709.2 2a.48 -157.21 -145.75 2.657 i.ooa 1.640 1045. 
.a241 6493.6 27.67 -154.01 -142.48 2.698 ,998 1.639 1033. 
a2. .I299 6280.3 26.89 -150.82 -139.20 2.739 .9a8 1.638 1021. 
(14. .(1359 6069.6 26.12 -147.bZ -135.92 2.771 .97a 1.63a 1ooa. 
ab. .a420 5061.6 25.30 -144.43 -132.65 2.817 .968 1.637 996. 
11.5. .a4a2 5656.4 24.64 -141.25 -129.37 2.054 .958 1.637 9.53. 
90. . a545 5454.3 23.93 -138.06 -IPb.lO 2.891 .94a 1.63O 971. 
92. .a610 5255.4 23.22 -134.07 -izt.az 2.927 .939 1.638 95.3. 
94. .8676 5059.9 22.53 -131.69 -119.54 2.962 ,929 1,639 945. 
96. .a744 4aba.l 2i.a5 -128.50 -116s26 2.997 .921 1.641 931. 
98. .a314 4679.9 2i.la -125.32 -112.98 3.031 .913 1.643 918. 
100. .aaas 4495.6 20.53 -122.13 -109.69 3.064 .905 i.bu5 904. 
102. .(195L) 4315.4 19.81 -118.94 -106.40 3.097 .898 1.64a 890. 
104. .9033 4139.4 19.25 -115.74 -iOJ.lO 3.129 .a92 1.652 876. 
106. .9110 3967.6 18.63 -112.54 -99.79 3.160 .886 1.656 861. 
10.3. .9109 3800.2 la.02 -109.34 -96.47 3.191 .8a2 i.661 846. 
110. .9270 3637.3 17.42 -iOb.lZ -93.14 3.222 ..378 1.667 831. 
112. .9353 347a.9 16.83 -102.90 -89.80 3.252 ..a75 1.673 815. 
114. .9439 3324.9 16.26 -99.66 -86.45 3.282 .873 1.681 800. 
116. .952a 3175.4 15.70 -96.42 -63.08 3.311 .a72 1.689 784. 
Il8. .9619 3030.2 15.15 -93.16 -79.69 3.340 .871 1.698 769. 
120. .9713 2889.2 14.62 49.89 -76.29 3.368 .a69 1.706 753. 
122. .9810 2752.3 14.10 -86.60 -72.86 3.397 .8b6 1.715 738. 
124. * 9910 2619.0 13.61 -83.30 -69.43 3,425 .861 1.722 724. 
126. I.0014 2489.1 13.13 -79.99 -65.97 3.452 .a51 1.726 711. 
128. i.Oi22 2362.1 12.67 -76.69 -62.52 3.479 .a33 1.724 699. 
i30. i.0236 2232.1 12.31 -73.38 -59.05 3.506 .836 1.7bL 686. 
i32. 1.0354 2111.3 11.87 -70.01 -55.51 3.533 .835 1.779 671. 
134. 1.0477 1998.0 11.43 -66.62 -51.95 3.560 .832 1.794 656. 
136. 1.0605 1882.8 il.00 -63.19 -48.35 3.587 .a29 1.812 642. 
138. 1.0739 i775.a 10.57 -59.75 -44.72 3.613 ,825 1.827 627. 




1.1027 i56a.6 9.74 -52.78 -37.34 3.666 .817 I.861 598. 
1.1181 1466.9 9.32 -49.26 -33.60 3.692 .814 1.880 582. 
I.1344 1373.3 8.94 -45.70 -29.82 3.718 .810 1.904 568. 
1.1517 12a2.0 8.56 -42.11 -25.99 3.744 .807 1.929 554. 
1.1698 1194.2 8.19 -38.49 -22.11 3.770 .805 1.956 539. 
1.1890 1110.7 7.81 -34.83 -18.19 3.796 .802 1.983 524. 
1.2096 1030.9 7.44 -3i.12 -14.19 3.822 .a00 2.011 509. 
1.2313 954.0 7.10 -27.39 -10.15 3.049 .799 2.047 494. 
1.254a 860.5 6.75 -23,56 -6.00 3.875 .797 2.085 400. 


















230. 3.3757 423.4 I.17 i02.9a 150.24 4.699 .724 1.564 303. 
240. 3.6800 471.2 I.03 113.74 165.26 4.763 .715 1.449 309. 
250. 3.9690 517.6 .929 123.73 179.29 4.821 .707 1.363 Sib. 
260. 4.2455 562.1 .a46 133.13 192.56 4.073 .b9¶ 1.296 323. 
270. 4.5120 605.6 .779 142.07 205.23 4.921 .690 1.241 330. 
280. 4.7692 645.7 .724 150.63 217.40 4.965 1682 1.199 337. 
290. 5.0211 ba7.0 .67a ea.92 229.21 5.006 ,675 I.165 344. 




4 BAR-CN /G 
1.3508 655.0 5.60 -9.67 9.24 3.969 .820 2.263 425. 
1.4369 525.9 4.15 .74 20.86 4.039 .822 2.390 391. 
1.5421 426.5 4.15 11.50 33.09 4.110 .a17 2.501 361. 
1.6690 356.4 3.54 22.42 45.79 4.181 .a07 2.574 337. 
1.8183 313.0 3.02 33.2C 58.69 4.252 .795 2.579 319. 
1.9859 292.6 2.59 43.61 71.42 4.320 .7a2 2.503 306. 
2.1651 289.1 2.25 53.30 83.61 4.383 .769 2.367 298. 
2.3488 297.0 I.98 62.19 95.08 4.441 .759 2.213 294. 
2.7105 331.1 1.60 77.70 115.73 4.542 .744 1.932 293. 
3.0536 375.5 1.34 91.15 133.90 4.627 .733 i.720 297. 




ENTHALPY ENTROPY cv CP 




TABLE Via. THER"OOTNA"IC PROPERTIES OF OXlGiN 
150. BAR ISOBAR 
TCHPERATURE VOLWE ISOTHER" ISOCHORE INTERNAL 
OERIVATIVE UERIVATIVE ENERGY 
BAR-Cn3/G BAR/K JIG 
ENTHALPI ENTROPV CV CP 




. 56.063 .7599 9241.4 39.ai -192.68 -181.28 2.110 1.103 1.658 1179. 
53. .764, 9015.5 38.52 -189.54 -178.07 2.166 1.097 I.656 1166. 
60. .7698 8793.8 37.29 -186.31 -174.76 2.222 1.091 1.653 1154. 
62. 1,748 8553.6 36.13 -133.0.9 -171.46 2.277 1.083 1.651 il42. 
b*. .7799 8324.8 35.03 -179.86 -168.16 2.329 1.075 1.649 1130. 
66. .,a50 8097.5 33.99 -176.64 -164.36 2.380 1.067 1.647 illa. 
6d. .7903 7871.7 33.00 -173.42 -16i.57 2.429 1.058 1.645 1106. 
70. .7955 7647.4 32.04 -170.21 -158.28 2.476 1.049 I.643 1095. 
72. .a009 7424.7 31.13 -167.01 -155.00 2.523 1.039 1.642 1003. 
74. .a063 7203.9 30.25 -163.61 -151.71 2.568 1.029 1.640 1071. 
76. .8118 6984.9 29.40 -160.61 -148.43 2.611 1.019 I. 639 1060. 
70. .a174 6767.9 28.57 -157.42 -145.16 2.654 1.009 1.638 1040. 
8". .8231 6553.2 27.76 -154.23 -141.88 2.695 .999 1.637 1036. 
82. ..32a9 6340.8 26.98 -151.04 -138.61 2.736 ,989 1.636 1024. 
84. .BJCI 6131.0 26.22 -147.86 -135.34 2.775 .979 1.635 1012. 
bb. .8408 5923.8 25.47 -144.68 -132.07 2.814 .969 1.635 1000. 
86. .8469 5719.5 24.74 -l4l. 50 -12a.ao 2.851 .959 1.634 907. 
90. .8532 5518.3 24.02 -138.33 -125.53 2.888 .943 I.635 975. 
92. .8596 5320.3 23.32 -135.15 -122.26 2.924 .94 1.635 962. 
94. .8661 5125.8 22.63 -131.98 -118.99 2.959 .931 1.636 949. 
96. .8729 4934.7 21.96 -128.81 -115.71 2.994 .922 1.637 936. 
96. .8,97 4747.5 21.29 -125.63 -112.44 3.027 .914 1.638 922. 




















4384.7 20.00 -119.28 -105.87 3.093 .900 1.643 095. 
4209.5 19.37 -116.10 -102.58 3.125 .2.94 1.647 aai. 
4038.S 18.75 -112.92 -99.29 3.156 .8a8 1.651 866. 
3871.9 1*.14 -109.73 -95.98 3.187 ,834 1.655 352. 
3709.0 17.55 -1Ob.54 -92.67 3.218 .a00 1.661 337. 
3552.1 lb.96 -103.33 -89.34 3.248 ,877 1.667 121. 
3398.8 16.39 -100.12 -86.00 3.277 .a75 1.674 sob. 
3250.0 15.84 -96.89 -82.64 3.306 .a74 1.681 791. 
3105.5 15.29 -93.65 -79.27 3.335 .a72 l.ba9 775. 
2965.2 14.76 -90.40 -75.00 3.364 .871 1.69a 760. 
122. .9775 2.52a.a 14.25 -87.14 -72.48 3.392 .aba 1.705 745. 
124. .9873 2696.2 13.76 -33.87 -69.06 3.420 .a62 1.7il 731. 
126. .99,4 2566.9 13.20 -00.59 -65.63 3.447 .a52 1.714 711. 
128. 1.0079 2440.6 12.83 -77.32 -62.20 3.474 .a34 1.711 70a. 
130. 1.0191 2311.3 i2.47 -74.05 -50.77 3.501 .837 1.745 694. 
132. 1.0305 2191.0 12.04 -70.72 -55.26 3.527 .836 1.763 baa. 
134. 1.0423 2078.8 11.60 -67.37 -51.73 3.554 .034 1.776 665. 
136. 1.0547 1963.4 11.1a -63.99 -41.17 3.580 .a30 1.793 651. 
138. 1.0676 ia57.5 10.76 -60.59 -44.511 3.607 .a26 i.ao6 637. 
145. 1.0810 1753.3 10.34 -57.17 -40.96 3.633 .a22 1.821 623. 
142. 1.0952 1651.0 9,94 -53.72 -37.29 3.659 ,810 i.a37 609. 
144. 1.1099 1549.5 9.53 -50.26 -33.61 3.684 .a15 1.854 594. 
146. 1.1254 1456.7 9.14 -46.76 -29.88 3.710 .E.li I.872 5ao. 
148. 1.1417 1366.0 a.77 -43.24 -26.12 3.736 ..soa 1.894 566. 
150. i.i5a9 i27e..a I.40 -39.70 -22.31 3.761 .105 1.917 552. 
152. 1.1769 1195.7 8.04 -36.12 -1a.47 3.707 .803 1.941 53a. 
154. 1.1961 1116.2 7.ba -32.49 -14.55 3.812 .800 1.964 523. 
156. 1.2162 1040.1 7.33 -2a,a6 -10.62 3.83a .798 1.992 509. 
158. l.EJB‘, 965.9 7.00 -25.15 -6.58 3.ab3 .797 2.024 495. 
160. 1.2610 096.4 6.67 -21.35 -2.43 3.090 .a01 2.063 410. 
165. 1.3251 739.0 5.8a -11.73 8.15 3.955 .818 2.174 443. 
170. 1.4013 bob.5 5.14 -1.76 19.26 4.021 .a20 2.275 410. 
175. 1.4923 501.0 4.46 a.48 30.ab 4.083 .a14 2.363 361. 
lad. 1.6002 422.6 3.86 ia. a4 42.15 4.156 .a04 2.426 357. 
105. 1.7259 369.0 3.33 29.16 55.05 4.223 .792 2.443 336. 
190. 1.667a 33a.o 2.a* 39.20 67.21 4.2aa .7ao 2.411 323. 
195. 2.0220 324.6 2.52 43.74 79.07 4.349 .769 2.323 313. 
200. 2.1133 324.3 2.22 57.66 90.41 4.407 .759 2.206 307. 
PIO. 2.5097 347.3 1.79 73.57 lli.21 4.508 .745 1.963 302. 
220. 2.1266 385.7 1.50 87.35 129.75 4.594 .735 1.760 304. 
230. 3.12a2 430.4 1.29 99.51 146.50 4.669 .727 1.603 30a. 
240. 3.4147 476.6 1.14 iio.6a 161.90 4.734 .71 i.4a4 314. 
25". 3.6073 522.0 1.02 120.94 176.25 4.793 .7io 1.393 323. 
260. 3.94a3 566.1 .931 i30.5a ia9.ao 4.a46 .702 1.322 327. 
270. 4.2000 609.5 .854 139.72 202.72 4.895 .b93 1.263 333. 
2ao. 4.443a 651.4 .791 143.45 215.11 4.940 .ba4 1.215 340. 
290. 4.679(1 690.2 ,741 156.14 227.C4 4.982 .b76 1.181 347. 
300. 4.9125 730.9 .697 165.01 23a.70 5.022 .bb9 1.151 355. 
. TYO-PHASE BOUNDARY 70 
TABLE VI& TRERNODYNANIC PROPERTIES OF OXYGEN 











ENTHALPY ENTROPY cv CP 




l 56.176 .7591 9277.2 39.02 -192.63 
II. .I641 9065.2 3a.61 -189.6a 
60. .I691 aa34.4 37.37 -116.45 
-1ao.47 2.111 1.104 i.bsa iiao. 
-177.45 2.164 1.099 1.655 1169. 



















abo5.0 36.21 -113.23 -170.14 2.274 1.084 i.650 li44. 
a377.i 35.11 -iao.oi -167.54 2.326 1.076 1.641 1133. 
also.7 34.,7 -17b.a6 -164.25 2.377 l.ObI 1.646 1121. 
7925.7 33.01 -173.59 -160.96 2.426 1.059 1.644 1109. 
7702.3 32.13 -170.39 -157.67 2.474 1.050 1.642 iosa. 
74a0.5 31.22 -167.19 -154.39 2.520 1.040 1.640 ioab. 
7260.5 30.33 -164.00 -151.11 2.565 I.030 1.639 1075. 
7042.4 29.4a -ibo.ai -147.a3 2.609 1.021 1.637 1063. 
ba26.3 2a.66 -157.62 -144.56 2.651 1.011 1.636 1051. 
6612.4 27.A5 -154.44 -141.29 2.693 1.000 1.635 1039. 
82. .a27a 6400.9 27.07 -151.26 -138.02 2.733 .990 1.634 ioza. 
84. .a331 8192.0 26.31 -141.09 -134.75 2.772 .9ao 1.633 1016. 
ab. .a396 5915.7 25.56 -144.92 -131.49 2.811 .970 1.632 1003. 
aa. .a457 5712.3 24. a3 -141.75 -12a.22 2.848 .961 1.632 991. 
so. .a519 55al.9 24.12 -130.59 -124.96 2.805 .951 1.632 979. 
92. .a5a2 5384.a 23.42 -135.43 -121.70 2.921 .942 1.632 966. 
94. .a647 5191.1 22.73 -132.27 dia.43 2.956 .933 1.632 953. 
96. .a723 5000.9 22.06 -129.11 -115.17 2.990 .924 I.633 940. 
98. .67ai 4814.5 21.40 -125.95 -111.90 3.024 .916 1.634 927. 
100. . aa50 Cbli.9 20.75 -122.79 -108.63 3.057 .908 1.636 913. 
102. .1)92i 4453.3 20.11 -119.62 -105.35 3.089 .902 I.639 900. 
104. .a994 427.5.9 19.4a -116.46 -102.07 3.121 ,895 1.642 aab. 
106. .9069 4108.7 la.07 -113.29 -98.78 3.153 .890 1.645 871. 
ioa. .9145 3942.9 la.26 -110.12 -95.49 3.103 .886 1.650 857. 
110. .9224 37ai.5 17.67 -106.94 -9z.ia 3.214 .a82 1.655 a42. 
112. .9304 3624.5 17.09 -103.76 -a3.a7 3.244 ,879 1.661 BE?. 
il4. .93a7 3471.9 lb.52 -100.56 -85.54 3.273 .a77 1.667 812. 
116. .9472 3323.7 15.97 -97.35 -.32.20 3.302 .87b 1.674 797. 
118. .9559 3179.8 15.43 -94.14 -78.84 3.331 .a74 1.682 782. 
120. .9649 3040.1 i4.90 -90.91 -75.47 3.359 .873 1.689 767. 
122. .9742 2904.4 14.40 -87.67 -72.08 3.387 .870 1.696 753. 
124. .9.330 2772.4 13.90 -84.42 -68.68 3.415 .a64 1.701 739. 
126. .9936 2643.7 13.43 -81.17 -65.28 3.442 .854 1.703 726. 
128. 1.003a 2517.9 12.98 -77.93 -61.87 3.469 .a35 1.698 715. 
130. 1.0147 2389.4 IE.bZ -74.70 -58.47 3.495 .839 I. 730 702. 
132. 1.0257 2269.6 12.20 -71.40 -54.99 3.522 .037 1.748 688. 
134. 1.0372 2158.2 11.77 -68.09 -51.49 3.548 .a35 I. 760 674. 
136. 1.0491 2042.8 11.35 -64.75 -47.96 3.574 .832 1.775 660. 
138. 1.0616 1937.7 10.93 -61.39 -44.40 3.bOO ..329 1.787 647. 
145. 1.0745 1833.7 10.53 -5.5.02 -40.82 3.626 .824 1.800 633. 
142. i.o.3al 173i.a lO.LZ -59.61 -37.20 3.652 .819 1.815 619. 
144. I.1022 1630.6 9.73 -51.20 -33.57 3.677 .Bib I. 831 605. 
146. 1.1170 1530.4 9.33 -47.77 -29.89 3.702 .diZ 1.843 591. 
148. 1.1326 1448.2 8.97 -44.30 -26.10 3.728 .BO9 1.863 577. 
150. i.14a6 1361.5 8.61 -40.03 -22.45 3.753 .806 1.883 564. 
152. 1.1651 1278.9 8.25 -37.32 -18.67 3.778 .a04 1.904 550. 
154. 1.1a39 1199.5 7.90 -33.77 -t4.a3 3.803 .BOI 1.924 537. 
156. I.2027 i124.2 7.56 -30.22 -10.98 3.828 .799 1.945 523. 
i5a. 1.2229 1049.3 7.23 -26.60 -7.04 3.853 .797 1.973 510. 
160. 1.2442 979.4 6.90 -22.90 -2.99 3.878 .d01 2.006 495. 
165. 1.3029 821.1 6.13 -13.5a 7.27 3.941 .818 2.IOl 459. 
175. 1.3715 685.9 5.41 -3.97 17.97 4.005 .bl8 2.184 428. 
175. 1.4520 575.5 4.75 5.85 29.09 4.070 .a12 2.257 400. 
iao. 1.5459 490.4 4.15 15.77 40.51 4.134 .801 2.310 376. 
1.39. 1.6542 428.6 3.62 25.67 52.13 4.198 .790 2.335 356. 
190. 1.7762 3110.5 3.16 35.37 63.79 4.260 .779 2.320 340. 
195. 1.9099 366.2 2.77 44.71 75.27 4.320 .768 2.264 32a. 
200. 2.0517 357.8 2.46 53.56 86.38 4.376 .759 2.178 320. 
210. 2.3451 369.1 1.98 69.61 107.14 4.477 .746 1.975 313. 
220. 2.6367 400.4 1.66 83.71 125.09 4.564 .737 1.7a9 312. 
235. 2.9184 440.8 1.43 96.27 142.96 4.640 .721 1.635 314. 
245. 3.iaao 484.6 1.26 107.611 151).b9 4.707 .721 1.515 319. 
250. 3.4454 52a.5 1.12 li8.21 173.33 4.767 .713 1.421 325. 
260. 3.6920 572.0 1.02 123.37 187.14 4.821 .705 1.346 331. 
270. 3.9304 615.0 .932 137.40 200.29 4.871 .b96 1.285 337. 
eao. 4.1611 656.0 .IbO l*b. 31 2iz.aa 4.917 .b1)7 1.234 343. 
290. 4.3058 698.0 .a00 154.85 225.02 4.959 .67.9 1.190 350. 
300. 4.6059 73a.i .749 ib3.09 236.79 4.999 .bb9 I* 153 357. 
. TWO-PHASE BOUNOARl 
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,ABLE "Ia. THER~OOlNA~IC PROPERTIES OF CXl‘EN 
170. BAR ISOBAR 
TEMPERATURE VOLUNE 
cn3/c 
ISCTHERH ISOCHORE INTERNAL 
DERIVATIVE OERIVATIVE ENERG" 
BAR-CH3/G BAR/K JIG 
ENTHALP" ENTROPY cv CP 









9312.9 39.ae -192.57 -179.67 2.112 1.105 1.657 1182. 
9114.7 3a.69 -189.81 -176.83 2.161 1.100 1.655 1171. 
aaa4.a 37.45 -186.59 -173.53 2.217 1.093 I.652 1159. 
62. .7734 8656.3 36.29 -183.37 -170.22 2.271 1.085 1.650 1147. 
64. .77a5 a429.2 35.20 -180.16 -166.93 2.324 1.077 1.647 1135. 
66. .7a35 8203.6 34.16 -176.95 -163.63 2.374 1.069 1.645 112** 
68. .7aa7 7979.5 33.16 -173.75 -160.35 2.424 1.060 1.643 1112. 
70. .7939 7756.9 32.21 -170.56 -157.06 2.471 1.051 I.641 1101. 
72. .7992 7536.0 31.30 -167.37 -153.78 2.517 l.lr4l 1.639 1089. 
7Y. .a045 73ib.a 30.42 -164.18 -150.50 2.562 1.032 1.637 1078. 
76. .I3099 7099.6 29.57 -161.00 -147.23 2.606 1.022 1.636 1066. 
70. .a154 6884.4 28.74 -157.82 -143.96 2.648 1.012 I. 634 1054. 




















6460.7 27.16 -151.43 -137.43 2.730 .9¶2 1.631 1031. 
b252.b 26.40 -14a.32 -134.17 2.769 .982 1.630 1019. 
6047.2 25.65 -145.16 -130.91 2.808 .972 1.630 1007. 
5a44.6 24.93 -142.00 -127.65 2.845 .962 1.629 995. 
5645.1 24.21 -138.85 -124.39 2.882 .952 1.629 983. 
5448.1 23.52 -135.70 -121.13 2.9iB .943 I.629 970. 
5255.9 22.a3 -132.55 -117.87 2.953 .932 1.629 957. 
5066.6 22.16 -129.40 -114.61 2.987 .92b 1.630 944. 
4aa0.9 21.50 -126.25 -111.35 3.021 .9lR 1.631 931. 




















4521.4 20.22 -119.96 -104.82 3.086 .903 1.634 904. 
4347.7 19.59 -116.11 -LOi, 3.118 .897 i.bl? 891. 
4i7a.3 ia.9a -113.66 -9a.27 3.1*9 .892 1.640 877. 
4013.2 la.38 -110.50 -94.99 3.iao .BLL7 1.644 Bb2. 
3a52.4 17.79 -107.34 -91.70 3.210 .Be4 1.649 848. 
3696.1 17.22 -104.17 -88.39 3.240 .881 1.655 833. 
3544.2 16.65 -100.99 -85.08 3.269 .a79 1.661 eia. 
3396. b 16.10 -97.61 -81.75 3.298 .a78 1.667 803, 
3253.3 15.56 -94.61 -7a.41 3.326 .876 1.674 788. 
3114.2 15.04 -91.40 -75.05 3.355 ,875 1.681 774. 
122. .9710 2979.0 14.54 -88.19 -7i.ba 3.382 .872 1.687 759. 
124. .9803 2847.5 14.05 -84.96 -68.30 3.410 .a66 1.692 746. 
126. .9900 2719.4 13.51 -al.74 -64.91 3.437 .a55 1.692 733. 
128. .9999 2594.2 13.12 -78.52 -61.52 3.464 .837 1.687 723. 
130. 1.0104 246b.5 it.76 -75.33 -58.15 3.490 .a40 1.716 710. 
132. 1.0212 2347.1 12.35 -72.06 -54.70 3.516 .a39 1.733 696. 
134. 1.0323 2236.5 11.93 da.78 -51.23 3.542 .836 1.745 683. 
136. 1.0439 2121.0 11.51 -65.48 -47.73 3.568 .a33 1.759 669. 
133. 1.0559 2016.6 il.10 -62.16 -44.21 3.594 .azq 1.770 656. 
140. i.06a4 i9iz.a 10.70 -50.83 -40.66 3.619 .825 1.7ai 643. 
142. 1.0015 iaii.2 10.30 -55.47 -37.08 3.645 .821 1.794 629. 
144. 1.0950 1710.2 9.92 -52.11 -33.49 3.670 .817 1.810 616. 
146. 1.1092 1610.7 9.53 -48.72 -29.86 3.695 .a13 i.BZI 602. 
148. 1.1240 i52a.a 9.16 -45.31 -26.20 3.720 ,810 1.836 5aa. 
150. 1.1394 1442.6 a.80 -4i.a9 -22.52 3.745 .807 i.853 575. 
152. 1.1556 1360.3 6.45 -38.45 -iona 3.769 .a04 1.871 562. 
154. 1.1727 i2ai.o a.11 -34.97 -15.03 3.794 .a02 1.889 549. 
156. 1.1904 1206.3 7.7a -31.49 -ii.25 3.eda .799 1.907 537. 
15A. 1.2094 ii30.a 7.45 -27.95 -7.39 3.843 .797 1.930 523. 
1bO. 1.2292 1060.4 7.13 -24.34 -3.44 3.868 .BOl 1.959 509. 
165. 1.2835 901.4 6.37 -15.26 6.56 3.929 .a17 2.042 475. 
170. 1.34bI 7b4.1 5.66 -5.95 16.93 3.991 .ai* 2.111 444. 
175. 1.4163 649.6 5.01 3.54 27.65 4.053 .810 2.170 417. 
iao. 1.5016 5sa.a 4.42 13.09 3a.bP 4.115 .a00 2.216 393. 
ia5. 1.5966 490.4 3.a9 22.62 49.77 4.176 .7a9 2.240 373. 
190. 1.7S33 442.6 3.42 32.01 60.97 4.236 .770 2.236 357. 
195. 1.8204 412.4 3.02 41.i3 72.08 4.294 .76a 2.200 344. 
200. 1.9457 396.4 2.69 49.ab 82.94 4.349 ,759 2,138 334. 
210. 2.2895 395.9 2.ia 65.94 103.50 4.449 .746 I. 972 323. 
220. 2.4772 419.4 1.b2 (10.24 122.35 4.537 ,738 1.805 320. 
230. 2.7397 454.6 1.56 93.07 139.65 4.614 .731 1.660 321. 
240. 2.9932 495.3 1.37 104.76 lf5.64 4.602 .724 1.541 325. 
250. 3.2351 537.4 1.22 115.53 170.54 4.743 .716 1.446 329. 
260. 3.4695 579.8 1.11 125.60 ia4.5a 4.79a .7oa 1.369 335. 
270. 3.6955 b22.2 1.01 135.12 197.95 4. a46 .b99 1.305 341. 
zao. 3.9144 863.7 .932 144.19 210.73 4.095 ,690 1.252 347. 
290. 4.1276 704.7 .abb isz.ad 223.05 4.93a . bal 1.207 353. 
300. 4.3365 744.7 .a09 i61.25 234.97 4.971 ,672 1.167 360. 
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iaa. BAR ISC~AR 





BAR-C” 16 SARII: 
.75a9 934(1.6 39.e3 -192.52 -176.6.6 2.112 
.762a 9164.1 36.77 -189.94 -176.21 2.159 
.767a 8935.0 37.54 -166.73 -172.91 2.215 
.7727 6707.3 36.37 -163.51 -169.61 2.269 
.7777 84ai.i 35.21 -180.31 -166.31 2.321 
.raza 1256.3 34.24 -177.11 -163.02 2.372 
.7a79 1033.1 33.25 -173.91 -159.73 2.421 
.7931 7811.3 32.30 -170.73 -156.45 2.469 
.7983 7591.2 32.30 -167.54 -153.17 2.515 
..5036 7372.9 30.50 -164.36 -149.90 2.560 
.a090 7156.5 29.65 -161.19 -146.63 2.603 
.Bl45 6942.1 26.63 -158.02 -143.36 2.646 
.8200 6729.9 26.03 -154.86 -140.10 2.687 
.a257 6520.1 27.25 -151.70 -136.bh 2.727 
.a314 6312.6 26.49 -146.55 -133.58 2.766 
.BJ?J 6106.2 25.74 -145.39 -130.32 2.805 
.c.452 5906.5 25.62 -142.25 -127.07 2.Bk2 
.a493 5707.6 24.31 -139.1ll -123.62 2.879 
.a555 5512.4 23.61 -135.96 -120.57 2.914 
.a619 5320.3 22.93 -132.63 -117.31 2.949 
..5663 5131.7 22.26 -129.69 -114.06 2.984 
.a749 4946.9 2i.60 -126.56 -110.31 3.017 
.6817 4765.8 21.96 -i23.42 -107.55 3.050 
.6866 4586.8 20.33 -120.29 -104.29 3.082 
.a957 4415.9 19.71 -117.15 -101.03 3.lllr 
.9049 4247.2 19.10 -114.02 -97.76 3.145 
.91a* 4082.8 18.50 -110.87 -94.49 3.176 
.9180 3922.7 17.91 -107.73 -91.20 3.206 
.9258 3767.0 17.34 -104.58 -37.91 3.236 
.9338 3615.7 lb.76 -101.42 -84.61 3.265 
.9419 3466.7 16.23 -93.25 -61.29 3.29r 
.9504 3326.0 15.69 -95.07 -77.96 3.322 
.9590 3167.4 15.18 -91.88 -74.62 3.350 
.9679 3052.7 14.67 -38.69 -71.27 3.373 
.9770 2921.L) 14.19 -85.49 -67.90 3.405 
.9864 2794.1 13.72 -62.29 -64.53 3.432 
.9961 2669.5 13.27 -79.09 -61.16 3.k59 
I,0064 2542.6 12.96 -75.93 -57.82 3.435 
1.0160 2423.6 12.50 -72.70 -54.40 3.511 
1.0277 2313.6 12.09 -69.b5 -50.95 3.537 
1.0309 2198.1 11.67 -66.18 -47.48 3.562 
1.0505 2094.3 11.26 -62.90 -43.99 3.588 
1.0626 1990.6 10.67 -59.60 -40.48 3.613 
1.0752 1669.4 10.47 -56.26 -36.93 3.638 
l.OB.52 1788.6 10.10 -52.97 -33.36 3.663 
1.1018 1697.5 9.72 -49.6.z -29.79 3.688 
1.1160 1608.0 9.34 -46.27 -26.16 3.712 
1.1307 1522.2 a.99 -42.90 -22.55 3.737 
1.1461 i440.2 0.65 -39.51 -13.38 3.761 
1.1624 1360.9 8.31 -36.09 -15.17 3.785 
1.1792 1266.7 7.96 -32.67 -11.45 3.809 
1.1970 1210.6 7.65 -29.21 -7.66 3.833 
1.2156 1139.6 7.34 -25.67 -3.79 3.858 
1.2662 980.2 6.66 -16.81 5.98 3.916 
1.3236 64l.I 5.90 -7.74 16.09 3.978 
1.3696 723.2 5.25 1.46 26.47 4.039 
I.4645 627.6 4.67 10.71 37.07 4.098 
1.5492 553.6 4.14 19.94 47.02 4.157 
1.6437 499.2 3.67 29.05 58.63 4.215 
1.7475 461.9 3.26 37.94 69.40 4.271 
I.8569 439.1 2.91 46.53 79.99 4.324 
2.0968 427.1 2.37 62.54 IOO.26 4.423 
2.3424 442.3 1.98 76.96 119.13 4.511 
2.5866 471.7 1.70 90.01 136.57 L1*5e9 
2.6247 508.7 1.49 101.92 152.76 4.658 
3.0540 548.5 1.33 lit.91 167.86 4.719 
3.2751 589.6 1.20 123.18 132.14 4.775 
3.4897 631.1 1.09 132.88 195.70 r.827 
3.6976 672.1 1.01 142.11 206.66 4.874 
3.9004 712.8 .932 150.94 221.15 4.9ld 
4.0990 752.4 .869 159.43 233.21 4.958 



























































































































































TABLE YIB. THERHODYNA,,lC PROPERTIES OF OXVCEN 
190. BAR ISOBAR 
TEMPV(ATURE YOLUtlE ISOTHERn ISOCHORE INTERNAL 
C13/G 
OERTVATIWE DERIVATIVE ENERG" 
BAR-Cl&G BAR/K JIG 
ENTHALPY ENTROPY cv CP 




l Sb.511 .75a5 93a".2 39.14 -192.47 -178.06 2.113 1.107 1.657 1115. 
58. .7622 9213.2 36.a6 -190.07 -175.59 2.156 1.102 1.654 1176. 











.7720 3758.1 36.46 -183.66 -168.99 2.267 1.008 1.649 1152. 
.?770 8532.0 35.36 -180.46 -165.69 2.319 1.00'~ 1.646 114l. 
.I821 Cl308.0 34.32 -177.26 -162.40 2.369 1.071 1.643 1129. 
.?a71 B(lO6.4 33.33 -174.07 -159.12 2.41a 1.062 1.641 1118. 
.7923 7065.5 32.30 -170.89 -155.84 2.466 1.053 I.639 1106. 
.7975 7646.2 31.47 -167.72 -152.56 2.512 1.044 1.636 1095. 
.a027 7428.7 30.59 -164.54 -149.29 2.557 1.034 I.bS4 1004. 
.a001 7213.1 29.74 -161.30 -146.03 2.600 1.024 1.632 1072. 
.0135 6999.6 26.91 -158.22 -142.76 2.643 1.014 1.631 106i. 
..5190 6700.2 26.11 -155.06 -139.50 2.604 1.004 1.629 1049. 
62. *a246 6579.2 27.33 -151.91 -136.25 2,724 .994 1.627 1030. 
84. .a303 6372.7 26.57 -148.77 -132.99 2.764 ,934 1.626 1026. 
86. .a361 616.5.9 25.a3 -145.63 -129.74 2.802 ,974 1.625 1014. 
88. .a420 5966.0 25.11 -142.49 -126.49 2.839 .965 1.624 1002. 
90. .a481 5770.1 24.40 -139.36 -123.24 2.876 .955 1.623 990. 
92. .a542 5575.5 23.71 -136.23 -120.00 2.911 ,946 I.623 970. 
94. .6605 5384.1 23.03 -133.10 -116.75 2.946 .937 1.623 966. 
96. .O669 5196.4 22.36 -129.98 -113.51 2.980 .929 1.623 953. 
98. .a734 5012.3 21.71 -126.85 -110.26 3.014 .921 1.623 940. 
100. ..5891 4032.0 21.06 -123.73 -107.01 3.047 .913 I.625 927. 
102. .a869 4655.7 20.43 -120.61 -103.76 3.079 .907 1.626 914. 
1OY. .a939 4463.5 19.bl -117.*9 -100.51 3.110 .901 I.620 900. 
lob. .9010 4315.5 19.21 -114.37 -97.25 3.141 ,895 1.631 007. 
108. .9OO4 4151.7 la.61 -1li.24 -93.98 3.172 .a91 1.635 073. 
110. .9i5a 3992.3 10.03 -ioa.ii -90.71 3.202 .a88 1.639 859. 
112. .9235 3837.2 17.46 -104.97 -67.43 3.232 .685 1.644 O44. 
114. .9314 3686.4 16.90 -101.63 -84.13 3.261 .aa3 1.649 a30. 
116. .9394 3540.0 16.35 -98.68 -80.83 3.290 ..501 1.655 815. 
116. .9477 3397.0 15.aE -95.52 -77.51 3.318 .810 1.661 (IDI. 
125. .9562 3259.11 15.31 -92.35 -74.18 3.346 .07e 1.667 787. 
122. .9649 3125.6 l'r.ai -89.17 -70.04 3.373 .a75 1.672 773. 
124. .9731 2995.1 14.32 -66.00 -67.49 3.401 .069 I.675 760. 
126. .9a30 286a.o 13.a5 -ez*az -64.14 3.427 ,859 1.674 74a. 
126. .9925 2743.0 13.41 -79.65 -60.79 3.454 .640 1.666 736. 
130. I.5025 2617.a 13.04 -76.52 -57.47 3.400 ..543 I.692 725. 
132, 1.0126 2499.1 12.63 -73.32 -54.08 3.505 .(I42 i.706 712. 
134. 1.0232 2309.9 12.24 -70.09 -50.65 3.531 .639 I.718 699. 
136. 1.0341 2274.2 11.03 -66.86 -47.21 3.557 .636 1.730 666. 
138. 1.0454 2171.0 Ii.42 -63.61 -43.74 3.582 .O32 1.73O 673. 
140. 1.0570 2067.3 Il.03 -60.35 -40.26 3.607 .a28 1.748 661. 
142. 1.0692 1966.4 10.64 -57.07 -36.75 3.632 .824 i. 75a 648. 
144. 1.0317 1865.a IO.26 -53.79 -33.24 3.657 ,820 1.771 635. 
146. 1.0949 1775.1 9.90 -50.49 -29.69 3.661 .ait 1.761 623. 
146. 1.1015 sa5.9 9.52 -47.17 -26.11 3.705 .a12 1.791 610. 
150. 1.1226 1600.4 9.17 -43.56 -22.53 3.729 .80? I.003 597. 
152. 1.1373 1518.6 8.83 -40.52 -1a.91 3.753 .a07 I.016 5a5. 
154. 1.1520 1439.4 6.50 -37.15 -15.25 3.777 .604 1.830 572. 
156. 1.1666 1365.6 a.17 -33.79 -1i.59 3.001 .I01 1.a43 561. 
150. 1.1856 IZa9.0 7.a5 -30.39 -7.ab 3.625 .795 1.660 54a. 
i6O. 1.2032 1217.6 7.54 -26.92 -4.06 3.049 .(I01 i.aa3 535. 
165. 1.2507 1057.6 6.01 -la.24 5.52 3.908 .a10 1.949 502. 
170. 1.3041 917.0 6.12 -9.3a 15.39 3.967 .010 1.999 473. 
17s. 1.36&b 796.1 5.4a -.42 25.50 4.025 .a09 2.040 44a. 
id0. I.4328 696.4 4.90 a.57 35.79 4.063 .79a 2.073 429. 
1a5. 1.5092 617.5 4.37 17.53 46.20 4.140 .?.57 2.092 405. 
190. 1.5941 557.4 3.90 26.40 56.66 4.196 .776 2.095 388. 
195. i.bB71 514.1 3.49 35.09 67.14 4.250 ,767 e.oao 373. 
200. 1.7670 435.1 3.13 43.51 77.47 4.303 .759 2.047 362. 
210. 2.0022 461.9 2.56 59.40 97.44 4.400 .747 1.939 346. 
220. 2.2271) 46a.a 2.14 73,aa 116.21 4.4Ob .?40 hali 339. 
230. 2.4547 491.9 I.O4 07.01 i33.72 4.565 .734 1.690 337. 
240. 2.6702 524.6 1.61 99.18 150.07 4.635 .728 i.sai 337. 
250. 2.a947 56I.a 1.43 110.37 165.37 4.697 .721 i.4Q7 340. 
260. 3.1043 601.4 I.29 120.82 179.80 4.754 .7I3 I.403 345. 
270. 3.3oa2 641.7 I.16 130.69 193.55 4.606 .705 1.341 349. 
ZOO. 3.5061 6a2.0 i.oa 140.06 206.66 4.054 ,696 1.215 35s. 
299. 3.6993 722.2 1.000 149.02 219.31 4.a9a .6a7 1.236 361. 
300. 3.aaa4 76i.3 .931 157.63 231.51 4.939 .67a 1.194 366. 
c TY0-PNASE BOUNOARY 74 
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6630.0 27.42 -152.12 -135.65 2.722 
6432.3 26.66 -14A.99 -132.40 2.761 
6229.3 25.92 -145.66 -129.16 2.799 
6029.2 25.20 -142.73 -125.91 2.836 
5a32.0 24.49 -139.60 -122.67 2.073 
5631.1 23.ao -136.49 -119.43 2.901 
5447.6 23.12 -133.37 -116.19 2.943 
5260.6 22.46 -130.26 -112.95 2.977 
5077.2 21.01 -127.15 -109.71 3.011 











4722.1 20.54 -120.93 -103.22 3.075 
4550.5 19.92 -117.62 -99.98 3.107 
4363.1 19.32 -114.71 -96.73 3.136 
4220.0 1.5.72 -111.60 -93.47 3.16a 
4061.2 1a.14 -1oa.4a -90.21 3.190 
3906.7 17.57 -105.36 -16.93 3.220 
3756.5 17.02 -102.23 -63.65 3.257 
3610.6 16.4a -99.10 -a0.36 3.285 
3460.9 15.95 -95.96 -77.05 3.314 
3331.4 15.43 -92.01 -73.74 3.342 
122. .9619 3197.7 14.94 
124. .9707 3067.6 i4.45 
126. .9797 2941.0 13.99 
12.5. .9669 2017.3 13.54 
130. .9987 2692.1 13.1a 
132. 1.0016 2573.7 12.77 
134. 1.0109 2465.1 12.3a 
136. 1.0294 2349.4 11.96 
13a. 1.0404 2246.5 11.57 











2042.2 10.60 -57.62 -36.55 3.626 
1941.9 10.23 -54.50 -33.07 3.650 
1651.6 10.06 -51.32 -29.55 3,674 
1762.6 9.70 -48.04 -26.02 3.699 
1677.4 9.34 -44.77 -22.47 3.722 
1595.6 9.01 -41.48 -1a.90 3.746 
1516.5 a.60 -36.16 -15.26 3.770 
1442.9 a.36 -34.55 -11.66 3.793 
1365.9 A.04 -31.50 -8.00 3.816 
i294.1 7.74 -26.09 -4.26 3.640 
165. i.2366 1133.6 
17J. 1.2a66 991.6 
175. 1.3426 66.5.3 
180. 1.4052 765.0 
115. 1.4749 6a2.0 
190. 1.5519 6ib.a 
195. 1.6360 560.1 
200. I.7263 533.6 
210. 1.9221 499.9 
220. 2.1296 498.4 
7.01 -19.57 5.16 3.898 .ai.5 1.912 515. 
6.33 -10.90 14.63 3.956 ..518 1.955 467. 
5.70 -2.15 24.70 4.013 .809 1.990 462. 
5.12 6.62 34.72 4.069 .798 2.011 440. 
4.60 15.35 44.15 4.125 .716 2.034 420. 
4.13 24.00 55.04 4.179 .776 2.036 403. 
3.71 32.50 65.22 4.232 .767 2.026 31.5. 
3.34 40.71 75.30 4.283 .753 2.004 375. 
2.74 56.51 94.95 4.379 .747 1.916 356. 





















2.114 i.ioa 1.656 i3a7. 
2.154 1.103 1.654 1178. 
2.210 1.096 1.651 1166. 




















-89.65 -70.41 3.369 
-66.49 -67.06 3.396 
-a3.33 -63.74 3.423 
-ao.19 -60.41 3.449 
-77.09 -57.12 3.475 
-73.92 -53.74 3.500 
-70.72 -50.34 3.526 
-67.52 -46.93 3.551 
-64.29 -43.4a 3.576 
-61.07 -40.03 3.601 
a4.29 131.10 4.544 
96.54 147.54 4.614 
107.90 162.99 4.677 
lla.52 177.59 4.734 
120.54 191.49 4.7a6 
131.06 204.7a *.a35 
147.15 217.55 4.aao 































.995 1.625 1041. 
.9a5 I.624 1030. 
.976 1.622 ioia. 
,966 1.621 1006. 
.957 1.620 994. 
.947 1.620 9.52. 
.939 1.619 970. 
.930 1.620 957. 
.922 I.620 944. 
.915 1.621 931. 
.908 1.622 918. 
,902 1.624 905. 
.a97 I.627 691. 
.a93 1.630 178. 
.8a9 1.634 664. 
..517 1.636 050. 
.665 1.644 635. 
.aa3 1.649 aei. 
.a82 1.655 607. 
..580 1.660 793. 
.077 1.665 779. 
..571 1.667 766. 
.861 1.665 754. 
.a42 1.657 745. 
.844 1.681 732. 
.A43 1.694 719. 
.64I 1.705 707. 
..338 I.713 694. 
.03. 1.724 602. 
.a30 1.734 669. 
.625 I.742 657. 
.a21 1.754 644. 
.BlT 1.763 632. 
.a14 1.773 620. 
..510 1.711 607. 
.808 1.793 595. 
.A05 1.805 583. 
.a02 l..5Lb 572. 
.799 1.632 560. 
.A02 I.653 547. 
.735 1.696 345. 
.730 1.594 344. 
.723 1.503 346. 
.716 1.424 350. 
.708 1.357 354. 
,699 1.299 359. 
.69) 1.250 364. 
.680 I.207 370. 
TABLE VI& THERHODYNAHIC PROPERTIES OF OXlGEN 
210. BAR ISOBAR 
TEHPERATURE YOLWE ENTHALPY ENTRDP” GV GP 
* 
ISOTHERH ISOCHORE INTERNAL 
DERIVATIVE DERIVATIVE ENERGY 




1 56.734 .7579 9455.3 39.a5 -192.36 -176.45 2.115 1.108 1.656 llB8. 
58. .7609 9311.0 39.02 -190.33 -174.35 2.151 1.104 1.654 1101. 











.7707 0659.2 36.62 -163.93 -167.75 2.262 1.090 1.647 1157. 
.7756 a635.5 35.52 -160.75 -164.46 2.314 1.082 1.644 1146. 
.7006 8413.2 34.40 -177.56 -161.17 2.364 1.073 1.642 ‘134. 
.7056 0192.3 33.49 -174.39 -157.89 2.413 1.064 1.639 1123. 
.7907 7973.0 32.54 -171.22 -154.62 2.461 1.055 1.636 1112. 
.7958 7755.4 31.63 -166.06 -151.34 2.507 1.046 1.634 1101. 
.a010 7539.5 30.75 -164.90 -146.08 2.552 1.036 1.632 1090. 
.a063 7325.5 29.90 -161.75 -144.82 2.595 1.026 1.629 1078. 
.a116 7113.6 29.08 -156.60 -141.56 2.637 1.016 1.627 1067. 
.a171 6903.8 28.21) -155.47 -138.31 2.679 1.007 1.625 1056. 
62. .6226 6696.4 27.51 -152.33 -135.06 2.719 .997 1.623 1044. 
14. .6262 6491.5 26.75 -149.20 -131.2.1 2.758 .987 1.622 1033. 
66. .a339 6289.3 26.01 -146.06 -128.57 2.796 .977 1.620 1021. 
88. .a397 6009.9 25.29 -142.96 -125.33 '2.833 .967 1.619 1010. 
90. .a456 5693.6 24.58 -139.65 -122.09 2.870 .95n 1.618 998. 
92. .a516 5700.4 23.69 -136.74 -1ln.86 2.905 .909 1.617 986. 
94. .057a 5510.6 23.22 -133.64 -115.62 2.940 .940 1.617 973. 
96. .a640 5324.3 22.55 -130.53 -112.39 2.974 .932 1.616 961. 
98. .a704 5141.6 21.90 -127.43 -109.16 3.057 .924 1.617 949. 
100. ..5769 4962.8 21.27 -124.34 -105.92 3.040 .917 l.bi7 936. 
102. ..5636 4787.9 20.64 -121.24 -102.68 3.072 .910 1.619 923. 
104. .a904 4617.0 20.03 -118.14 -99.45 3.103 ,904 1.620 910. 
106. .8974 4450.2 19.42 -115.05 -96.20 3.134 . a99 1.623 896. 
108. .9045 4207.7 la.83 -111.95 -92.96 3.165 .895 1.626 8.33. 
110. .9117 4129.5 11.26 -108.85 -89.70 3.195 .n91 1.629 869. 
112. .9192 3975.5 17.69 -105.74 -86.44 3.224 .869 1.633 855. 
114. .9260 3a25.9 17.14 -102.63 -03.17 3.253 ,887 1.638 841. 
116. .9346 3600.5 16.60 -99.51 -79.88 3.281 .665 1.644 827. 
11.5. .9425 3539.3 16.07 -96.38 -76.59 3.310 ..381r 1.649 813. 
120. .9507 3402.2 15.56 -93.25 -73.29 3.337 ..382 I.654 799. 
122. .9591 3260.9 15.06 -90.11 -69.97 3.365 .679 I.655 785. 
124. .9677 3139.3 14.53 -06.97 -66.65 3.392 .873 1.660 772. 
126. .9765 3013.1 14.12 183.84 -63.33 3.418 .862 1.657 761. 
128. .9a55 2669.9 13.67 -80.72 -60.02 3.444 ,643 1.648 751. 
130. .9951 2765.6 13.32 -77.64 -56.75 3.470 ,845 1.671 739. 
132. I.0047 2647.5 12.91 -74.49 -53.39 3.495 .a44 1.663 726. 
134. I.OI46 2539.3 12.51 -71.32 -50.01 3.521 ..342 1.693 714. 
136. 1.0250 2423.6 12.12 -68.15 -46.62 3.546 .639 1.706 702. 
13.5. I.0357 2321.1 11.72 -64.95 -43.20 3.571 .835 I.712 690. 
140. 1.0467 2217.6 il.33 -61.76 -39.70 3.595 .831 1.720 677. 
142. i.05ai 2117.1 10.95 -58.54 -36.32 3.620 .A27 1.728 665. 
144. 1.0698 2017.0 10.59 -55.34 -32.66 3.644 .823 1.738 653. 
146. I.OdPI 1927.0 10.22 -52.11 -29.39 3.668 .Bl9 1.746 641. 
145. 1.0947 1636.2 9.87 -46.88 -25.89 3.692 .a15 1.755 629. 
150. 1.1078 1753.2 9.52 -45.64 -22.38 3.716 .811 1.763 617. 
152. 1.1213 1671.7 9.18 -42.39 -18.84 3.739 .809 1.772 605. 
154. 1.1355 1592.3 0.65 -39.11 -15.27 3.762 .806 1.7a3 594. 
156. 1.1501 1518.6 a.54 -35.85 -11.70 3.785 .803 1.793 582. 
,511. I.1654 1441.6 a.22 -32.56 -0.08 3.608 .800 1.806 571. 
160. 1.1a12 1369.3 7.92 -29.20 -4.40 3.832 .a03 1.825 558. 
165. 1.2236 IZOa.3 7.20 -20.a3 4.67 3.889 .a19 I.Be.0 527. 
170. 1.2707 1065.2 6.53 -12.31 14.37 3.945 .BlE I.917 500. 
175. I.3229 939i7 5.91 -3.74 24.04 4.001 .a10 I. 946 475. 
100. I.3809 a33.2 5.33 4.83 33.83 4.057 .79R 1.970 453. 
12.5. 1.4450 746.6 4.61 13.37 43.72 4.111 ,766 1.903 434. 
190. 1.5155 677.0 4.34 Pi.63 53.65 4.164 ,776 I. 9a8 Ci7. 
195. I.5922 623.4 3.91 30.15 63.59 4.215 .766 1.981 401. 
200. I.6745 584.0 3.54 30.20 73.44 4.265 ,759 1.962 389. 
210. 1.6536 540.6 2.93 53.04 92.76 4.360 ,747 1.891 370. 
220. 2.0449 530.7 2.47 68.29 111.23 4.446 .741 1.795 359. 
230. 2.2411 540.a e.iz al.64 lEa.70 4.523 .736 1.697 353, 
240. 2.437a 564.0 1.a6 94.Pf 145.20 4.593 .731 1.603 352. 
250. 2.6310 595.9 1.65 io5.51 160.76 4.657 ,726 1.516 353. 
260. 2.1198 630.5 1.40 116.28 175.49 4.715 .718 1.438 355. 
270. 3.0044 667.8 i.35 126.45 189.54 4.76a .710 1.371 359. 
230. 3.1842 706.2 1.23 136.10 202.96 4.a17 ,702 1.313 364. 
290. 3.3601 744.6 1.14 145.31 215.07 4.862 .692 1.262 369. 
300. 3.5323 7a2.7 i.06 154.14 22a.32 4.904 .683 1.219 374. 
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TABLE "Ia. THERIOOYNAHIC PROPERTIES OF OXYGEN 
220. EAR ISOBAR 
TEMPERATURE YOLUHE ISOTNERH 
OERIYAT WE 




ENTHALP" ENTROPY CV GP 




l 56.a45 .7575 9490.a 39.86 -192.31 -175.64 
5a. .7693 9359.7 39.10 -190.46 -173.73 
60. .7652 9i33.a 37.86 -167.26 -170.43 
2.116 
3'::: .
1.109 1.655 1190. 
i.106 1.653 1163. 








.I700 .5909.5 36.70 -1.54.07 -167.13 2.259 1.691 1.647 1160. 
.7749 1686.5 35.60 -180.69 -163.84 2.311 1.013 1.644 1148. 
.7799 8465.0 34.56 -177.71 -160.56 2.362 1.074 1.641 1137, 
.7349 6245.0 33.57 -174.54 -157.28 2.411 1.065 1.636 1126. 
.7699 8026.5 32.62 -171.38 -154.00 2.458 1.056 1.635 1115. 
.7950 7809.6 31.71 -168.23 -150.73 2.504 1.047 1.633 1104. 
.a002 7594.5 30.83 -165.08 -147.47 2.549 1.037 I.630 1093. 
.a054 7301.3 29.99 -161.93 -144.21 2.592 1.027 1.628 10.51. 
.6107 7170.1 29.16 -158.79 -140.96 2.635 I.018 1.626 1070. 
.a161 6961. I 28.37 -155.66 -137.71 2.676 1.00.5 I.624 1059. 
82. .a216 6754.5 27.59 -152.54 -134.46 2.716 .998 1.622 iore.. 
64. .a271 6550.4 26.64 -149.42 -131.22 2.755 .988 I.620 1036. 
66. ..5328 6348.9 26.10 -146.30 -127.98 2.793 .97n 1.618 1025. 
08. .63&5 6150.3 25.38 -143.19 -124.75 2.630 .969 1.617 1013. 
90. .8444 5954.7 24.67 -140.09 -121.51 2.867 ,959 1.615 1001. 
92. .e.504 5762.3 23.99 -136.99 -il6.26 2.902 .9511 1.614 989. 
94. ..5564 5573.2 23.31 -133.90 -115.05 2.937 .941 1.614 977. 
96. .a626 5367.6 22.65 -IJO. -111.63 2.971 .933 1.613 965. 
98. .8690 5255.6 22.00 -127.72 -1OB.60 3.004 .925 1.613 953. 
100. .8754 5027.4 21.36 -124.63 -105.37 3.037 .911 1.614 940. 
IOZ. *I)620 4053.2 20.74 -121.55 -i02.14 3.069 .912 1.615 927. 
104. .ne..57 46.52.9 20.13 -116.46 -98.91 3.100 .906 I.616 914. 
106. .8956 4516.8 19.53 -115.38 -95.68 3.131 .901 I.619 901. 
108. .9026 4354.9 16.94 -112.29 -92.44 3.161 .697 I.621 887. 
110. .9097 4197.2 18.37 -109.21 -89.19 3.191 .893 1.625 974. 
112. .%a71 4043.8 17.60 -106,1i -05.94 3.220 .691 1.629 860. 
114. .9246 3894.6 17.25 -103.02 -82.68 3.249 . BBQ 1.633 846. 
116. .9322 3749.7 16.71 -99.91 -79.40 3.278 .nn7 1.638 832. 
iin. .9400 3609.0 16.19 -96.80 -76.12 3.306 ,686 I.bk3 818. 
121). .94.31 3472.3 15.68 -93.69 -72.83 3.333 .884 1.649 805. 
122. .9563 3339.5 15.19 -90.57 -69.53 3.361 .BBl 1.652 791. 
124. .9647 3210.3 14.71 -87.44 -66.22 3.387 .n7.; 1.653 779. 
126. .9734 3084.4 14.25 -04.33 -62.91 3.414 .864 1.650 767. 
128. .9822 2961.6 13.60 -81.23 -59.62 3.440 .845 1.639 758. 
130. .9915 2838.3 13.45 -7n.1n -56.36 3.465 .647 1.661 74b. 
132. 1.0010 2720.4 is.04 -75.05 -53.03 3.490 ,846 1.672 734. 
13r. I.0108 2612.7 12.65 -71.91 -h9.67 3.516 .844 I.082 722. 
136. 1.0208 2497.0 12.26 -60.76 -46.31 3.5*1 * 841 1.694 709. 
138. 1.0312 2394.8 Il.07 -65.59 -42.91 3.566 .637 1.700 697. 
14J. 1.0419 2291.3 lI.4B -62.43 -39.51 3.590 .833 1.707 685. 
142. 1.0530 2191.1 il.10 -59.24 -36.06 3.614 .829 I.714 673. 
144. 1.0643 2091.3 10.74 -56.08 -32.66 3.638 .BPS 1.723 661, 
1'16. 1.0761 2001.4 10.38 -52.88 -29.26 3.bbL .A20 I. 730 650. 
1rn. i.O.584 1912.7 10.03 -49.67 -25.73 3.666 .816 1.739 638. 
150. 1.1010 iO28.0 9.69 -46.47 -22.25 3.709 .BiS 1.747 627. 
152. i.ll40 1746.6 9.35 -43.26 -18.75 3.732 ,610 1.754 615, 
154. 1.1277 1667.1 9.02 -40.03 -15.22 3.755 .807 1.763 604. 
156. 1.1417 1593.5 .5.7i -36.80 -11.69 3.776 .804 1.771 593. 
156. 1.1563 1516.1 8.40 -33.56 -6.12 3.801 .801 1.793 5.31. 
160. 1.1714 I443.4 8.10 -30.25 -4.48 3.824 .804 t. 901 563. 
165. 1.2117 iEBI.9 7.39 -22.00 4.b5 3.880 .619 1.n51 53a. 
17J. 1.2562 1137.7 6.72 -13.64 14.00 3.936 .dl9 I. 884 512. 
175. 1.3052 1010.4 6.10 -5.22 23.49 3.991 .nio 1.908 4nn. 
180. I.3593 901.1 5.53 3.18 33.08 4.045 .79n 1.928 b66. 
165. 1.4167 611.2 5.01 11.54 42.76 4.698 .7.35 I.339 b47. 
19J. i.ra37 137.7 4.54 19.83 52.47 4.150 .776 I. 943 433. 
195. 1.5542 679.8 4.11 27.99 62.19 2.200 .766 1.939 415. 
200. 1.6298 635.8 3.73 35.99 71.84 r.2*9 .759 1.92k 402. 
210. 1.7943 583.4 3.10 51.36 90.83 4.342 .749 I. 9b5 391. 
220. 1.9713 565.4 2.62 65.75 109.12 4.427 174. 1.783 363. 
230. 2.1541 569.1 2.2b 79.12 126.51 4.50u ,737 1.695 362. 
240. 2.3307 587.1 1.98 91.58 143.03 4.57* .733 1.609 359. 
250. 2.5213 614.8 1.7b 103.2‘ 158.67 4.639 .727 I.52b 359. 
260. 2.7006 647.9 1.5.5 114.10 173.52 4.697 ,721 1.*50 361. 
270. 2.8764 663.3 L.43 124.43 187.68 4.750 .713 1.384 364. 
2.50. 3.0481 720.5 1.31 134.18 201.23 4.799 ,704 1.325 368. 
290. 3.2163 750.1 1.21 143.50 214.26 4.845 .695 I.274 373. 
300. 3.3809 795.1 1.12 152.44 226.82 4. e*n .665 1.230 378. 
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TABLE "Ia. THER"OOINA,,IC PROPERTIES OF OXYGEN 











ENTHALPY ENTROP" cv CP 









9526.2 39.07 -192.25 -174.84 2.117 I.ilO I.655 1192. 
9408.2 39.19 -190.58 -173.11 2.147 1.107 I.653 1165. 
9183.1 37.95 -187.39 -169.81 2.203 l.IOC 1.650 1174. 
62. .7694 8959.5 36.78 -184.21 -166.5t 2.257 1.092 1.646 1162. 
64. .7742 6737.4 35.69 -181.03 -163.22 2.309 1.0.34 1.643 1151. 
66. .7792 8516.7 34.65 -177.86 -159.94 2.359 I.075 I.640 1140. 
69. 17041 8297.4 33.65 -174.70 -156.66 2.408 1.067 1.637 1129. 
70. .7a9i 8079.7 32.70 -171.54 -153.39 2.456 1.057 i.634 111.5. 
72. .7942 7663.6 31.79 -168.39 -150.12 2.552 1.048 1.632 1107. 
74. .7993 7649.3 30.92 -165.25 -146.66 2,546 1.038 1.629 1096. 
76. .a045 7436.8 30.07 -162.11 -143.61 2.590 1.029 1.627 1084. 
78. .a090 7226.4 29.25 -158.96 -140.36 2.632 1.019 1.624 1073. 
83. .a152 7010.2 28.45 -155.86 -137.11 2.673 1.009 1.622 1062. 
n2. .a206 6612.3 27.60 -152.74 -133.87 2.713 .999 I.620 1051. 
64. .8261 6608.9 26.92 -149.63 -130.63 2.752 .989 1.613 1040. 
86. .a317 6408.2 26.18 -146.52 -127.39 2.790 .98 1.616 1028. 
88. .6374 6210.3 25.47 -143.42 -124.16 2.827 ,970 1.614 1017. 
90. .a432 6015.4 24.76 -140.33 -120.93 2.864 .Q61 I.413 1005. 
92. .a491 5623.7 24.08 -137.24 -117.71 2.899 .952 1.612 993. 
94. .a551 5635.3 23.40 -134.15 -114.49 2.934 .943 1.611 9.31. 
96. .8613 5450.4 22.74 -131.07 -111.26 2.968 ,935 1.610 969. 
98. .a675 5269.1 22.10 -128.00 -108.04 3.001 .927 1.610 957. 
100. .A739 5091.6 21.46 -124.92 -104.82 3.033 .QPO I.611 944. 
IlIZ. ..¶a04 4918.0 20.84 -121.85 -iOl.bO 3.065 .913 1.611 932. 
IO*. .8B70 4748.3 20.23 -118.7.8 -98.37 3.097 .Q07 1.613 919. 
106. ..393a 4582.8 19.63 -115.70 -95.15 3.127 .902 1.615 906. 
ion. .9007 4421.4 19.05 -112.63 -91.92 3.158 .n94 1.61, 092. 
110. .9078 4264.3 18.47 -109.56 -88.68 3.18, .a95 1.620 879. 
112. .9150 4111.4 17.91 -106.46 -85.43 3.217 ,892 1.624 865. 
114. .9224 3962.7 17.37 -103.40 -BP.18 3.245 .890 1.629 a51. 
116. .9299 3818.3 16.03 -100.31 -78.92 3.2711 .a89 1.633 837. 
1ia. .9376 3676.0 16.31 -97.21 -75.65 3.302 ,088 1.636 624. 
120. .9455 3541.7 15.80 -94.11 -72.37 3.329 .Be.b 1.642 810. 
122. .9536 3409.3 15.31 -91.01 -69.08 3.356 .ne.3 1.645 797. 
124. .9619 3280.5 14.13 -87.90 -65.78 3.383 .877 1.646 705. 
126. .9703 3155.0 14.37 -84.81 -62.49 3.410 .a66 1.643 774. 
128. .9790 3032.6 13.93 -al.72 -59.21 3.435 .n*7 1.632 764. 
130. .91)11 2910.3 13.58 -78.70 -55.97 3.460 .848 1.653 753. 
132. .9974 2792.6 13.17 -75.60 -52.66 3.486 .647 1.663 740. 
134. 1.0069 2b85.2 12.76 -72.46 -49.32 3.511 .845 1.671 729. 
136. 1.0167 2569.6 12.40 -69.36 -45.97 3.536 .642 1.683 717. 
138. 1.0266 2467.6 12.01 -66.21 -42.60 3.560 .n39 I.689 705. 
140. 1.0372 2364.2 11.63 -63.07 -39.22 3.585 .634 1.696 693. 
142. 1.0480 2264.1 11.25 -59.92 -35.81 3.609 .830 1.702 681. 
1*4. 1.0590 2164.6 IO.89 -56.78 -32.43 3.632 .A26 1.710 669, 
146. 1.0705 2074.9 IO.53 -53.61 -28.99 3.656 .a22 1.716 656. 
1*tl. 1.0823 1986.3 io.ia -50.44 -25.55 3.680 .818 1.723 647. 
150. 1.0945 1901.7 9.85 -47.26 -22.10 3.703 .814 1.731 636. 
152. 1.1071 i620.4 9.52 -44.10 -10.63 3.72b .811 1.737 625. 
154. 1.1203 1740.7 9.19 -40.90 -15.13 3.749 .808 1.745 613. 
156. 1.1337 1666.9 6.87 -37.71 -11.64 3.771 .d05 I.752 602. 
158. 1.1477 15.59.6 a.57 -34.51 -8.11 3.794 .A02 1.763 591. 
160. 1.1622 1516.4 8.2, -31.25 -4.52 3.816 .a05 1.779 579. 
165. 1.2007 1354.5 7.57 -23.12 4.50 3.672 .820 1.825 549. 
170. 1.2429 1209.2 6.91 -14.86 13.71 3.927 .a20 1.856 523. 
175. 1.2891 1060.3 6.29 -6.61 23.04 3.981 .811 I.816 500. 
180. 1.3398 QbI.5 5.72 1.64 32.46 4.034 ,799 1.891 479. 
105. 1.3952 875.8 5.21 9.85 41.94 4.086 .767 1.901 460. 
190. 1.4556 798.7 4.73 17.99 51.46 4.137 .776 1.904 443. 
195. 1.5200 736.9 4.30 26.00 60.96 4.186 .766 1.900 427. 
200. I.5906 668.9 3.92 33.87 70.45 4.234 .759 I. 889 414. 
210. 1.7427 627.9 3.20 49.06 89.14 4.325 .74a 1.839 393. 
220. 1.906a 602.1 2.76 63.37 107.23 4.409 .741 1.769 379. 
230. 2.0775 599.7 2.40 76.74 124.52 4.466 .737 1.690 371. 
240. 2.2509 612.5 2.10 09.25 141.03 4.557 .734 1.611 36,. 
250. 2.4236 636.6 I.87 100.97 156.71 4.621 .729 I.533 366. 
260. 2.5940 667.0 1.6a 111.99 171.66 4.679 .723 1.460 367. 
270. 2.7616 700.3 1.52 122.41 165.93 4.733 .715 1.395 370. 
260. 2.9256 736.1 1.39 132.30 199.59 4.783 .,07 1.336 373. 
290. 3.0866 772.5 1.2.9 141.74 212.73 4.829 .697 1.215 377. 
300. 3.2441 ao8.7 I.19 150.70 225.39 4.872 .688 1.240 312. 
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TASLE VIR. THERHL&YNAHIC PROPERTIES OF OXYGEN 
240. BAR ISOBAR 















+ 57.067 .7569 9561.6 39.*t 
5a. .7591 9456.5 39.27 
60. .7639 9232.2 38.13 
-192.20 -174.03 2.117 1.111 1.655 i.193. 
-190.71 -172.49 2.144 1.1oa 1.653 iiaa. 
-107.52 -169.19 2.200 1.101 1.649 1176. 
62. .76a7 9009.4 
64. .7736 L78D.O 
66. .77a4 a566.1 
6a. .7a34 4349.6 
70. .7664 a132.7 
72. .7934 7917.3 
74. .7985 7703.a 
76. .a037 7492.1 
II. .a019 7282.4 
80. .a142 7074.9 
36.66 -1a4.34 -165.aQ 2.254 1.093 i.646 1165. 
35.77 -181.17 -162.61 2.306 I.015 1.643 1153. 
34.73 -176.01 -159.32 2.357 1.077 I.639 1142. 
33.73 -174.a5 -156.05 2.406 i.666 I.636 1131. 
32.79 -171.70 -152.70 2.453 I.058 1.633 1120. 
31.67 -16a.56 -149.51 2.499 1.049 1.631 1109. 
31.00 -165.42 -146.25 2,544 1.039 1.626 1098. 
30.15 -162.29 -143.60 2.567 1.030 1.625 1067. 
29.33 -159.17 -139.75 2.629 1.020 1.623 1076. 
2a.53 -156.05 -136.51 2.670 1.010 1.620 1065, 
az. .8196 6169.8 27.76 -152.94 -133.27 2.710 1.000 1.616 1054. 
d4. .a251 6667.1 27.01 -149.84 -130.04 2.749 .990 1.616 1043. 
86. .a306 6467.1 26.27 -146.74 -126.60 2.787 .9aI 1.614 1032. 
88. .a363 6270.0 25.55 -143.65 -123.58 2.825 .971 1.612 1020. 
90. .5420 6075.1 24.65 -i40.56 -120.35 2.861 .962 1.611 1009. 
92. .a479 5aa4.a 24.17 -137.40 -117.13 2.896 .953 1.609 997. 
9‘4. .8536 5697.1 23.49 -134.41 -113.92 2.931 .944 1.608 985. 
96. .d599 5512.6 22.64 -131.34 -110.70 2.965 .936 1.601 973. 
99. .8661 5332.2 22.19 -126.27 -107.48 2.998 .928 1.607 961. 
10J. .8724 5155.3 21.56 -125.21 -104.27 3.030 .92. 1.6118 9r.d. 
102. ..57aa 49.52.3 20.94 -122.14 -101.05 3.0bZ 
104. .aa54 4813.2 20.33 -119.08 -97.84 3.093 
106. .a921 4646.3 IQ.74 -116.02 -94.61 3.124 
108. ..5989 4487.4 19.15 -112.96 -91.39 3.154 
110. .9059 4330.8 18.58 -109.90 -88.lb 3.184 
112. .9130 4178.4 16.02 -106.84 -84.92 3.213 
114. .9203 4030.2 il.46 -103.77 -61.66 3.242 
116. .9277 388b.P 16.94 -100.69 -78.43 3.270 
Ill. a9353 3746.3 16.42 -97.61 -75.17 3.298 
120. .QC30 3610.4 15.92 -94.53 -71.90 3.325 
.915 I.E.08 936. 
.903 1.609 923. 
.QOb 1.611 910. 
.900 I.613 897. 
.897 1.616 884. 
.894 1.620 870. 
.a92 1.624 856. 
.891 1.628 843. 
.890 1.633 829. 
.aae I.637 816. 
122. .Q510 3478.4 15.43 -91.44 -66.bZ 3.352 
124. .9591 3349.9 14.95 -68.35 -65.33 3.379 
126. .9674 3224.9 14.49 -85.27 -62.05 3.405 
12d. .9759 3IOP.B 14.05 -BZ.Zi -56.79 3.431 
130. .Qd4.d 2981.5 13.71 -79.21 -55.57 3.456 
132. .9939 2864.0 13.30 -76.13 -52.26 3.481 
134. I.0032 2756.9 12.91 -73.03 -48.95 3.506 
136. 1.0127 2641.~ 12.53 -69.93 -65.63 3.531 
1.38. 1.0226 2539.6 iZ.iS -66.81 -42.27 3.555 
I4O. 1.0323 2436.2 Ii.77 -63.70 -38.91 3.579 
.885 1.640 803. 
.879 1.640 791. 
.86d 1.636 780. 
.84'3 1.624 771. 
.855 1.645 760. 
.d49 1.653 747. 
.046 l.bbl 736. 
.844 1.673 724. 
. d40 1.679 712. 
.636 1.685 701. 
142. 1.0433 2336.4 II.39 -60.57 -35.53 3.603 
14*. 1.0539 2237.2 11.03 -57.46 -32.17 3.627 
146. 1.0651 2147.5 10.68 -54.32 -28.76 3.650 
146. 1.0766 2059.0 to.33 -51.18 -25.35 3.674 
150. 1.OBB3 197b.6 10.00 -48.04 -21.92 3.697 
152. 1.1005 1693.3 9.67 -44.90 -18.49 3.719 
154. 1.1132 1a13.4 9.35 -41.74 -15.02 3.742 
156. 1.1262 1739.2 9.04 -38.56 -11.55 3.764 
156. 1.1397 1662.0 6.73 -35.42 -8.07 3.787 
160. 1.1535 15aa.4 1.43 -32.20 -4.51 3.809 
.832 1.690 689. 
,627 1.697 677. 
.823 1.702 666. 
.619 1.708 655. 
.815 1.715 645. 
.612 1.722 634. 
.a03 I.729 623. 
.a06 1.735 612. 
..503 1.745 6Oi. 
.806 1.760 589. 
165. 1.1904 1426.0 7.73 -24.17 4.40 3.664 
170. 1.2306 1279..¶ 7.08 -16.05 13.48 3.916 
175. 1.2744 1149.5 6.47 -7.90 22.66 3.971 
1.50. 1.3221 1035.5 5.91 *ZI 31.94 4.024 
185. 1.3741 940.2 5.39 8.26 41.26 4.075 
190. 1.4305 c.5Q.Q 4.92 16.27 50.61 4.125 
145. 1.4912 794.5 4.49 24.16 59.95 4.173 
POJ. 1.5560 742.8 4.10 31.91 69.25 4.220 
210.. 1.6972 674.0 3.45 46.92 67.65 4.310 
220. 1.6500 640.6 2.93 61.14 105.54 4.393 
.62l I.802 559. 
.a20 1.830 534. 
.aii I.847 511. 
.799 I.659 491. 
.,a, I.667 472. 
.776 1.669 455. 
.767 1.866 440. 
.759 1.856 426. 
.746 1.615 404. 
.742 I.754 319. 
230. 2.0097 632.2 2.54 74.49 122.72 4.470 
240. 2.1728 640.0 2.23 87.04 139.18 4.540 
25J. 2.3362 660.3 1.96 98.83 154.90 4.604 
260. 2.4983 6a7.7 1.77 109.95 169.91 4.663 
270. 2.6561 716.9 I.61 120.4a 1a4.27 4.717 
261. 2.6150 753.1 1.47 130.47 190.03 4.767 
290. 2.9691 711.2 1.35 140.01 211.27 4.813 
300. 3.1201 a23.4 I.25 149.15 224.03 4.a57 
.73.¶ 1.663 3.50. 
.735 1.611 375. 
.730 1.538 373. 
.725 1.461 373. 
.717 1.404 375. 
.709 1.346 371). 
.700 1.294 302. 
.690 1.249 3a6. 
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ISOrHERn ISOCHORE INTERNA 
OERIWITIVE OERIVATIYE ENERGV 
BAR-CM3/G BAR/K J/G 
ENT”*LPY ENTROPY CV CP 




l 57.178 .7565 9596.9 39.88 -192.14 -173.23 2.118 I.112 1 65r 1195. 
50. .7565 9504.6 39.35 -190.83 -171.87 2.142 1.109 1.653 1190. 


















9059.1 36.94 -1d4.48 -165.28 2.252 1.094 1.645 1167. 
183.5.5 35.65 -1.Bl. 31 -161.99 2.304 1.086 1.6‘2 1156. 
8619.3 34.61 -178.15 -156.71 2.355 1.578 I. 639 1145. 
.5401.6 33.81 -175.00 -155.41 2.403 1.069 1.636 1134. 
8165.4 32.67 -171.86 -152.17 2.451 1.06. 1.633 1123. 
7970.8 31.95 -166.72 -148.90 2.497 1.050 1.630 1112. 
7758.0 31.08 -165.59 -145.65 2.541 1,041 1.627 1101. 
7547.1 30.23 -162.47 -142.39 2.585 I.031 1.624 ILlQO. 
7336.2 29.41 -159.35 -139.15 2.627 1.G21 I.021 LO79. 
7131.4 28.b2 -156.24 -135.91 2.668 1.011 1.619 1068. 
82. ..512.6 6927.0 27.84 -153.14 -132.67 2.708 1.001 1.616 1057. 
84. .a241 6725.1 27.09 -150.04 -129.44 2.747 .992 1,614 1046. 
86. .a296 65.75. B 26.36 -146.95 -126.21 2.785 ,982 I.blP 1035. 
88. .a352 6329.3 25.64 -143.87 -:22.99 2.822 .973 1.610 1024. 
90. .a409 6135.8 24.94 -140.79 -119.71 2.658 .963 1.60.3 1012. 
92. .*4b? 5945.5 24.25 -137.72 -116.56 2.893 ,054 1.607 1001. 
94. .a526 5750.4 23.58 -134.66 -113.34 2.928 .946 1.606 989. 
96. .8586 5574.6 22.93 -131.60 -110.13 2.962 .43r 1.605 977. 
98. ..5647 5394.Ll 22.26 -128.54 -106.92 2.995 .930 1.604 965. 
100. .8709 5216.6 21.65 -125.49 -103.71 3.027 *923 i.bO4 952. 
102. .a773 5046.1 21.04 -122.44 -100.50 3.059 .9Ib 1.605 940. 
104. .6836 4a77.7 20.43 -119.39 -97.29 3.090 ,911 1.606 927. 
106. .a904 4713.2 19.84 -116.34 -94.08 3.121 .906 I.607 915. 
108. ..5971 4552.9 19.26 -113.29 -90.86 3.151 .YO2 I.610 901. 
110. .90*0 4396.8 18.69 -110.24 -87.64 3. I.30 .699 I. 612 .388. 
112. .9110 4244.9 18.13 -107.19 -84.41 3.209 .896 1.616 875. 
114. .91x? 4097.1 17.59 -104.13 -81.18 3.238 ..594 1.620 861. 
116. .9255 3953.6 17.05 -101.07 -77.93 3.266 .893 1.624 848. 
118. .9330 3814.1 16.54 -9d.01 -74.68 3.294 .892 1.628 835. 
120. .9406 3676.5 16.03 -94.94 -71.42 3.321 .890 1.632 021. 
I22. .9484 3546.a L5.54 -91.86 -68.15 3.348 .087 1.634 809. 
124. .9564 3418.8 15.07 -88.79 -64.68 3.375 .BC.l 1.634 197. 
126. .9645 3294.0 14.61 -65.73 -61.61 3.401 ,870 1.630 106. 
i28. .9729 3172.3 14.17 -62.66 -58.36 3.427 .850 1.617 777. 
130. .96lb 3052.0 13.63 -79.70 -55.16 3.452 .852 1.637 766. 
132. .9905 2934.7 13.42 -76.bC -51.88 3.477 .650 1.645 754. 
134. .9996 2627.1 13.03 -73.56 -48.57 3.501 .e.47 I.652 742. 
136. 1.ooa9 2712.5 12.66 -70.50 -45.27 3.526 .645, 1.663 731. 
138. 1.0106 2610.9 12.28 -67.40 -41.93 3.550 .642 1.669 720. 
140. 1.0215 2507.5 11.91 -64.30 -38.59 3.574 .63d 1.675 708. 
142. 1.0387 2417.8 11.53 -6i.20 -35.23 3.598 .833 1.679 697. 
144. I.0490 2308.9 il.17 -58.12 -31.89 3.621 .a29 1.686 685. 
146. 1.0599 2219.3 10.82 -55.01 -28.51 3.645 .825 I.689 672. 
14.5. 1.0710 2130.9 IO.46 -51.90 -25.12 3.668 .r)21 I.695 663. 
150. 1.0525 2046.6 10.15 -4.5.19 -21.73 3.691 .817 1.701 653. 
152. 1.0943 1965.2 9.83 -45.67 -18.32 3.713 .BI3 1.708 642. 
154. 1.1066 1665.2 9.51 -42.54 -14.88 3.736 ..310 I.714 632. 
156. 1.1191 1810.5 9.20 -39.42 -11.44 3.758 .607 1.720 621. 
158. I.1321 1733.4 8.89 -36.29 -7.99 3.780 .a04 1.728 610. 
160. I.1454 1659.6 8.60 -33.11 -4.47 3.802 ,607 1.742 598. 
165. 1.1608 1496.6 7.90 -25.16 4.34 3.856 
17a. 1.2192 1349.5 7.26 -I?. 16 13.32 3.910 
175. 1.2608 12i7.9 6.65 -9. I3 22.39 3.963 
160. 1.3059 1102.0 6.06 -1.14 31.51 4.014 
1.55. 1.3549 1004.3 5.57 6.81 40.68 4.064 
190. i.4078 921.1 5.10 i4.66 49.87 4.113 
195. I.4647 852.5 4.67 22.44 59.06 4.161 
200. I.5252 797.3 4.21 30.08 68.21 4.207 
210. 1.6569 721.3 3.61 44.92 86.34 4.296 




















230. I.9493 666.6 2.67 72.35 121.09 4.454 . T3R 1.675 3.39. 
240. 2.1030 669.4 2.35 84.92 137.49 4.524 i.bO9 383. 
250. 2.257a 685.7 2.09 96.77 153.22 4.568 
*.735 
.732 1.541 300. 
260. 2.4i21 710.1 1.87 107.98 166.28 4.647 .726 I.474 380. 
270. 2.5646 731.9 1.70 11.5.60 182.71 4.701 .719 I.413 301. 
280. 2.7147 771.4 1.55 126.69 196.46 4.752 .711 1.355 383. 
290. 2.5b24 a05.i I.43 138.33 209.09 4.799 .I02 1.303 381. 
309. 3.0072 839.3 1.32 147.55 222.73 4.842 .693 i. 258 390. 
. TYO’PHASE BOWPAR” 00 
TABLE "I.. TMLRRODINAI(IC PROPERTIES OF OXYGEN 
PLO. BAR.ISOSAR 
lEKPENAlUKE WOLUKE ENTHALPI ENTROPY cv CP 
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l S?.ZIA .75&z 9632.2 39.49 -192.09 -172.43 2.119 1.113 1.654 1197. 
II. .7579 9552.6 39.43 -190.96 -171.25 2.140 1.110 1.652 1192. 









.7674 915a.b 37.02 -154.61 -1b4.66 2.249 1.095 1.645 1170. 
.I722 a3a8.a 35.93 -181.45 -161.37 2.302 1.087 1.641 115.5. 
.???O ab70.4 34.09 -178.29 -158.09 2.352 1.079 1.631 1147. 
.?a19 8453.4 33.a9 -175.15 -i54.a2 2.401 1.070 1.635 1137. 
.7ab9 a237.9 32.94 -172.01 -151.55 2.446 I.061 1.632 1126. 
.19ia 6924.l 32.03 -lba.aa 44a.29 2.494 I.051 1.629 1115. 
.79bQ 7812.0 31.16 -165.76 -145.04 2.539 1.042 1.626 1104. 
.aa2a 7601.8 30.31 -162.64 -141.79 2.562 1.032 I.623 1093. 
.A071 7393.6 29.49 -159.53 -138.54 2.624 1.022 1.620 1012. 











.a177 6983.9 27.92 -153.33 -132.07 2.705 I.003 1.615 1061. 
.A231 6782.7 27.17 -150.25 -121.15 2.744 .993 1.612 1049. 
.A285 6584.1 26.44 -141.17 -125.62 2.762 .983 I.610 1038. 
.a341 63aa.3 25.72 -144.09 -122.40 2.819 .974 1.601 1027. 
.a397 6195.5 25.03 -141.02 -119.19 2.155 .965 1.606 1016. 
. a455 6005.A 24.34 -137.96 -115.911 2.890 .956 1.605 1004. 
.A513 5819.4 23.67 -134.90 -1i2.77 2.925 ,947 I.603 992. 
.A573 5636.4 23.02 -131.65 -109.56 2.959 .939 1.602 481. 
. a633 5457.1 22.38 -126.61 -106.36 2.992 .931 1.602 969. 
..5695 5281.4 21.75 -125.76 -103.16 3.624 .924 1.602 957. 
102. .a758 5109.5 21.13 -122.72 -99.95 3.056 .918 1.602 944. 
iO4. .A822 4941.6 20.53 -119.61 -96.75 3.007 .91! I.603 932. 
106. .5667 4777.7 19.94 -116.65 -93.51, 3.117 .908 I.bOk 919. 
108. .8954 4617.9 19.36 -113.61 -90.33 3.147 .903 1.606 906. 
110. .9022 4462.3 la.79 -110.57 -67.12 3.177 .900 1.609 893. 
112. .9091 43io.a la.24 -107.53 -83.90 3.206 .a99 1.612 880. 
114. .9161 4163.5 17.69 -104.49 -80.67 3.234 .896 1.615 (166. 
lib. .9233 4020.3 17.16 -101.44 -71.43 3.263 .895 1.619 853. 
lia. .9307 3aai.2 16.65 -98.39 -74.19 3.290 .893 1.623 840. 
120. .93a2 3746.0 lb.15 -95.33 -70.94 3.318 .692 1.62, 827. 
122. .9459 3614.7 15.66 -92.28 -67.68 3.3r5 .8.¶0 1.629 814. 
124. ,953, 3466.9 15.19 -89.22 -64.42 3.371 ,682 1.628 002. 
126. .9bl? 3362.5 14.73 -06.17 -61.17 3.397 .e.?l 1.623 791. 
128. .9699 3241.1 14.29 -63.14 -57.92 3.423 .A52 1.611 ,83. 
130. .97a5 3121.5 13.96 -60.19 -54.75 3.4-7 .653 1.630 112. 
132. .9.572 3004.7 13.55 -77.15 -51.48 3.472 .a51 1.637 760. 
134. .9962 289a.o 13.16 -74.00 -41.18 3.h9, .a49 I.643 149. 
136. 1.0052 2782.9 12.79 -71.04 -44.90 3.521 .846 1.653 73,. 
13.5. 1.0147 2661.4 i2.41 -67.96 -41.58 3.545 .843 I.660 ,27. 
140. I.0243 2578.0 12.04 -64. .39 -30.26 3.569 .839 1.665 715. 
142. 1.8343 2476.5 11.6, -61.81 -34.92 3.593 
144. 1.0443 2360.0 11.31 -56.76 -31.60 3.616 
I4b. 1.0549 2290.4 10.96 -55.67 -28.24 3.639 
14.5. 1.065a 2201.9 10.62 -52.56 -24.67 3.662 
150. 1.0769 2117.7 10.29 -49.50 -21.50 3.685 
152. 1.06A3 2036.4 9.97 -46.41 -18.12 3.707 
15~. 1.1002 1956.1 9.66 -43.31 -14.71 3.730 
156. 1.1124 1880.8 9.35 -40.22 -11.30 3.752 
156. 1.1249 1804.9 9.05 -37.13 -7.8.9 3.173 




















165. 1.1717 1566.4 8.06 -26.14 4.33 3.8bQ .823 1.761 579. 
170. 1.2015 1411.3 7.42 -18.22 13.20 3.902 *BP2 1.785 555. 
175. 1.2462 1265.6 6.81 -10.29 22.16 3.954 .813 I.797 533. 
1.50. 1.2911 llba.1 6.25 -2.41 31.16 4.005 *d01 1.805 513. 
185. I.3375 iObd.2 5.74 5.43 40.20 4.652 .?(JB I.808 495. 
190. 1.3873 962.3 5.27 13.18 49.25 4.103 .777 I.810 47.3. 
195. 1.4407 910.7 4.14 20.84 58.30 4.150 .76, 1.807 463. 
200. 1.4975 a52.4 4.45 21.37 67.31 4.195 .759 I.799 449. 
210. i.6208 769.5 3.77 43.04 15.14 4.282 .749 I.769 426. 
220. 1.7546 722.2 3.23 57.05 102.67 4.364 .,42 1.723 409. 
230. 1.8953 702.6 2.51 70.33 119.61 *. 439 .739 1.665 398, 
240. 2.0403 700.5 2.47 02.89 135.94 lr.509 .736 1.606 391. 
250. 2.1572 712.5 2.20 94.79 151.66 h.573 .733 1.542 3.57. 
260. 2.3341 734.0 1.97 lOb.J? 166.75 U.632 .72J 1.479 386. 
270. 2.4797 760.3 1.79 116.77 161.24 4.6.97 .,21 1.419 387. 
zao. 2.6235 790.9 1.63 126.95 195.17 u.737 .?I3 1.363 389. 
290. 2.1652 523.2 1.50 136.68 206.57 4.714 ,705 1.312 392. 
300. 2.9042 656.3 1.39 145.98 221.49 4.828 .695 1.266 395. 
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l 57.399 .7559 9667.4 39.90 -192.03 -171.62 2.120 1.113 I.653 1198. 
56. .7573 9600.4 39.51 -191.08 -170.63 2.137 1.111 1.652 1195. 
60. .7620 9376.4 36.27 -187.90 -167.33 2.193 1.1c.l 1.648 1183. 
62. .7668 9158.0 37.10 -184.71, -164.04 2.247 1.096 1.644 1172. 
6b. .??I5 8938.9 36.01 -181.58 -160.75 2.299 1.086 1.641 1161. 
66. .17bu 6721.2 34.96 -178.44 -157.*7 2.350 I*080 1.637 1150. 
b8. .781.? 8555.0 33.97 -175.33 -154.20 2.338 l.G?l I.634 1139. 
70. .?a61 8290.3 33.02 -172.16 -150.94 2.446 1.C62 1.631 lI28. 
72. .?QlI 0077.2 32.11 -169.04 -147.68 2.492 1.052 1.628 1118. 
74. .7961 7865.8 3i.24 -165.92 -144.43 2.536 1.043 1.624 1107. 
76. .8011 7656.3 30.39 -162.81 -141.16 2.560 1.033 1.621 1096. 
18. .BG62 7246.8 29.57 -159.71 -137.9* 2.622 1.023 1.619 1005. 
.so. ..5114 7243.5 26.78 -156.61 -134.71 2.663 I.014 1.616 1075. 
62. .a167 7040.5 28.Oi -153.53 -131.48 2*7u2 I.004 I.613 1064. 
84. .622l 6640.0 27.25 -150.45 -128.25 2.741 .994 1.611 1053. 
86. .8275 6642.1 26.52 -147.37 -125.03 2.779 .985 I.608 1042. 
88. .6330 6447.0 25.61 -144.31 -121.82 2.810 .9,5 I.606 1030. 
90. .63.56 6254.8 25.11 -1111.25 -118.61 2.852 .966 I. 604 1519. 
92. .*443 6065.6 24.43 -138.19 -115.40 2.887 .957 1.602 100.3. 
9*. .8501 5860.0 23.76 -135.15 -112.20 E.QPL .941 1.601 996. 
96. .8560 5697.7 23.11 -132.11 -108.99 2.956 .941 1.600 984. 
98. .8620 5510.9 22.47 -129.07 -105.7Y 2.989 .933 I.599 973. 




















5172.5 2i.23 -123.61 -9914c 3.c53 .920 1.599 948. 
5005.1 20.62 -119.98 -96.20 3.08k .91r 1.599 936. 
4641.7 20.03 -116.95 -93.00 3.114 .QOQ 1.601 923. 
4682.4 19.46 -113.93 -89.80 3.14b .905 1.603 910. 
4527.2 18.89 -1lO.90 -86.59 3.173 .902 1.605 898. 
4370.2 18.34 -107.87 -83.38 3.202 .QOC 1.608 884. 
4229.3 Il.60 -IO*.84 -80.16 3.231 .898 I.611 871. 
4066.5 17.27 -101.81 -76.93 3.259 ,897 1.615 858. 
3947.7 16.76 -Q0.77 -73.70 3.287 .895 1.619 845. 
3812.9 16.26 -95.72 -70.45 3.314 .*94 1.622 832. 
122. .9432 3681.9 15.77 -92.68 -67.21 3.341 .890 1.624 819. 
124. .9511 3554.4 15.30 -89.64 -63.95 3.367 .88J. 1.623 908. 
126. .9590 3430.3 14.85 -86.60 -60.71 3.353 ,873 1.618 797. 
126. .9671 3309.3 14.41 -83.59 -57.46 3.418 .85r 1.605 789. 
135. .9755 3190.9 14.08 -80.66 -54.32 3.443 .e.55 1.623 778. 
132. .9840 3074.0 13.67 -77.64 -51.07 3.468 ,853 I.629 766. 
134. .9928 2967.4 13.21 -74.59 -47.79 3.492 .a50 I.635 755. 
136. 1.0016 2652.7 12.91 -71.57 -44.52 3.517 .847 1.644 744. 
13.8. l.OlCQ 2751.2 12.54 -6.5.51 -41.22 3.541 .844 1.651 733. 
140. I.0203 2647.9 12.17 -65.47 -37.92 3.565 .841 I.656 722. 
142. 1.0300 2546.5 11.80 -62.41 -34.60 3.588 .836 1.660 711. 
144. 1.0399 2456.4 11.45 -59.37 -31.30 3.611 .832 I.665 700. 
146. 1.0502 2360.1 11.10 -56.31 -27.95 3.634 ,828 1.667 690. 
148. 1.0607 2272.2 10.75 -53.25 -24.61 3.657 .*23 1.671 619. 
150. I.0715 2181.1 IO.43 -50.19 -21.26 3.679 .820 1.675 669. 
152. 1.0627 2106.7 10.11 -47.13 -17.90 3.702 .816 1.680 659. 
154. 1.0942 2026.2 9.00 -44.56 -14.52 3.724 ..512 1.6.57 649. 
156. 1.1060 1950.1 9.50 -41.00 -11.14 3.746 .a09 I.692 638. 
156. 1.1180 1873.7 9.20 -37.93 -7.75 3.767 ,806 1.699 62.5. 
IbC. 1.1304 1799.4 8.91 -34.82 -4.29 3.789 .809 1.711 617. 
165. 1.1632 1635.3 8.21 -27.05 4.35 3.842 .824 I.744 5aa. 
170. 1.1985 14ab.3 7.5.5 -19.22 13.14 3.895 .823 1.766 565. 
175. 1.2365 1352.7 6.91) -11.39 22.00 3.946 .814 i.??? 543. 
18C. 1.2773 1233.6 6.42 -3.61 30.88 3.996 .a02 I.782 524. 
115. I.3214 1131.8 5.90 4.12 39.80 4.045 .789 I.783 506. 
190. 1.3616 1043.4 5.43 11.77 48.72 4.093 .??? 1.784 4a9. 
195. 1.4190 969.1 5.110 IQ.33 57.64 4.139 .76L) I.781 474. 
200. 1.4724 907.1 4.61 26.77 66.52 4.1.54 .?bO 1.774 460. 
210. i.5.5a4 818.6 3.93 41.20 84.17 4.270 .749 1.74.¶ 437. 
220. i.?ICL 764.9 3.38 55.18 101.46 4.350 .743 I.708 419. 
230. 1.1468 740.0 2.94 68.41 118.27 4.425 .739 1.656 407. 
240. 1.9830 733.3 2.59 80.96 134.53 4.494 *,37 1.601 399. 
250. 2.1233 741.5 2.31 92.89 150.22 4.550 .,33 1.542 395. 
260. 2.2633 759.3 2.07 104.22 165.33 4.618 .729 i.sa2 393. 
270. 2.4025 763.0 1.88 114.99 179.86 4.673 .723 1.425 393. 
280. 2.5403 811.7 1.71 125.26 193.15 4.723 .715 1.370 394. 
29ll. 2.6763 642.3 I.58 135.07 207.33 4.771 .707 1.319 397. 
300. 2.6098 a74.3 1.46 144.45 220.32 4.815 .bQ? I.274 400. 
. TYO-PHASE BOUNOARY 02 
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l 57.509 .7555 9702.6 39.91 -191.9a -iro.a2 2.121 1.114 1.653 
50. .7567 9648.0 39.59 -191.20 -170.01 2.135 I.112 1.652 




62. .?bbl 92c7.1 37.18 -184.17 -163.42 2.245 1.098 1.644 1174. 
64. .7709 0980.8 36.01 -161.72 -160.13 2.297 1.0a9 1.640 1163. 
66. ,775, 6771.8 35.04 -178.56 -156.86 2.347 I.081 1.637 1153. 
68. .,a05 8556.4 34.05 -175.44 -153.59 2.396 1.072 1.633 1142. 
IO. .7854 a342.4 33.10 -172.31 -150.32 2.443 1,063 I.630 1131. 
72. .7903 6130.0 32.19 -169.20 -147.07 2.409 1.053 I.627 iiro. 
74. .7953 1919.4 31.32 -166.08 -143.82 2.534 1.044 1.623 1110. 
76. .6003 7710.6 30.47 -162.96 -140.57 2.577 1.034 1.620 1099. 
7.5. .8054 7503.a 29.65 -159.89 -137.34 2.619 1.024 1.617 1088. 
80. .a105 7299.2 28.66 -156.80 -134.10 2.660 I.015 1.614 1071. 
62. .8156 ,OQb..¶ 21.09 -153.72 -130.68 2.700 I.005 I.612 1067. 
84. ..52ll 6897.0 27.34 -150.65 -127.66 2.739 .995 l.bO9 1056. 
86. .8265 6699.7 26.61 -i47.58 -124.44 2.776 .986 1.606 1045. 
88. .6319 6505.3 25.89 -144.52 -121.23 2.113 .976 I.604 1034. 
9c. .8375 6313.6 25.20 -14l.47 -116.02 2.649 .967 I.602 1023. 
92. ..3*31 6125.4 22.51 -136.43 -114.82 2.865 a959 I.600 1011. 
9‘s. .&a9 5940,2 23.85 -135.34 -111.62 2.919 .950 1.599 1000. 
96. .8547 5758.5 23.20 -132.35 -108.42 2.953 .Q42 1.597 988. 
98. .86P6 5580.3 22.56 -129.33 -105.23 2.866 .93* 1.596 976. 
l"0. .8667 5405.7 21.93 -126.30 -102.04 3.016 .928 1.596 964. 
102. .872.3 5235.0 21.32 -123.26 -98.84 3.049 .921 1.596 952. 
19r. .a791 5Cb8.1 20.72 -iPO.PI -95.65 3.080 .916 I. 596 940, 
106. .8855 C905.3 20.13 -117.25 -92.46 3.111 .911 1.598 928. 
108. ..3920 4746.4 19.56 -114.24 -89.26 3.lcri .907 1.599 915. 
110. .8906 4591.7 18.99 -1li.22 -66.06 3.170 .902 1.601 902. 
112. .9053 4241.0 18.44 -106.20 -62.66 3.199 .QOl 1.604 819. 
11*. .Qi&? 4294.5 17.90 -105.18 -79.61, 3.227 .500 1.606 876. 
116. .3192 4152.1 17.38 -102.16 -76.42 3.255 .899 I.611 663. 
lid. .9263 4613.7 Lb.66 -99.14 -73.20 3.283 .a97 1.615 850. 
120. .9336 3879.2 16.37 -96.11 -69.96 3.31" .895 1.618 837. 
i22. .9*10 3746.5 15.88 -93.08 -66.73 3.337 ,892 1.619 825. 
l.?k. .9466 3621.3 15.41 -90.05 -63.49 3.363 .666 1.618 813. 
126. .95b* 3497.5 14.96 -87.03 -60.25 3.389 .675 l.612 503. 
iL8. .96*3 3376.8 12.52 -84.03 -57.03 3.4Ib .656 1.599 794. 
135. .9725 3259.4 14.io -81. I2 -53.89 3.*39 ,857 1.617 764. 
132. .3.¶05 Jlk2.7 13.79 -78.11 -50.65 3.464 ,654 1.622 773. 
1.3.e. .9895 3036.2 13.40 -75.09 -47.3.5 3.rss ,651 I.627 762. 
136. .9982 2521.9 13.03 -72.08 -*4.14 3.512 .849 1.636 750. 
13d. 1.0073 2820.3 12.67 -69.05 -40.811 3.536 .846 I.642 TbC, 
1‘4.. 1.0105 2717.1 12.30 -66.02 -37.56 3.560 . .slr2 l.b'r8 729. 
1.026" 2617.9 11.94 -62.96 -34.26 3.583 .636 1.651 711. 
1.0355 2520.1 11.58 -59.97 -30.98 3.606 .834 I.b55 707. 
1.0456 2430.3 11.23 -56.93 -27.65 J.bZQ .829 L.hS? 697. 
I.5559 2341.8 10.89 -53.89 -24.33 3,652 .625 1.660 687. 
l.Otbb 2257.7 10.56 -50.86 -21.00 3.674 .821 1.664 676. 
1.5772 2176.2 10.25 -I+,.83 -17.68 3. b9b .a17 1.661) 666. 
1.0864 2095.6 9.94 -lr4.78 -1*.30 3.710 ,810 1.67'. 657. 
1.3998 2016.7 9.64 -+1.74 -10.95 3.740 .813 1.679 647. 
I.1115 1922.7 9.35 -38.71 -7.59 3.761 .BO? l.b85 037. 
1.1235 1666.3 9.06 -35.62 -4.16 3.763 .810 1.698 626. 
1.1552 1703.5 8.36 -27.93 4.41 3.836 *825 I.729 597. 
1.1891 1553.5 7.73 -20.19 13.11 3.667 .624 I.747 574. 
i.Zic.6 1*13.1 7.14 -12.rr 21.68 3.938 .815 1.756 553. 
I.2646 1298.7 6.58 -4.75 30.66 3.986 .802 1.762 534. 
1.3165 1195.0 6.06 2.89 39.47 4.036 .790 1.761 516. 
1.3513 11or.r 5.59 10.44 48.26 b.Od3 .773 i.760 5dO. 
1.3991 IL27.5 5.16 IT.90 57.0e 4.123 .76d 1.759 665. 
l.lt49b 963.5 b.77 25.26 65.85 4.173 a760 1.751 *71. 
1.5590 Bb8.Y 4.66 39.62 83.21 4.256 .74Q 1.726 448. 
1.6716 808.7 3.52 53.41 100.38 4.338 .7*3 I.693 429. 
1.8029 778.6 3.07 66.54 117.06 4.+12 .7*0 I.646 416. 
1.9327 767.b 2,71 79. I2 133.24 *.*!l1 .737 1.595 *07* 
2.Ob53 771.7 2.4i 91.01 148.89 *.51r5 *13'r 1.540 *02. 
2.1969 760.0 2.17 102.4r 164.01 *.b04 .730 1.46.8 roil. 
2.3323 CO?.1 1.97 113.27 176.57 4.659 .72* I.429 399. 
i.+b42 b33.b 1.80 123.62 192.61 4.710 .717 1.376 +OO. 
i.59** 862.6 1,65 IJ3.5U 206.15 4.758 .703 1.326 402. 
2.7232 893.3 1.53 142.96 219.21 4.802 .099 I.230 +04. 
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. 57.619 .7552 9737.7 39.92 -iQl.QZ -170.02 2.122 I.115 I.bi5 1201. 
5a. .7561 9695.5 39.67 -191.32 -169.39 2.132 1.11+ 1.652 1199. 
61. .?bG8 9475.1 38.43 -1aa.15 -166.09 2.18) I.106 i.bka ,168. 
62. .7655 9256.1 37.26 -165.00 -162.86 2.242 1.091 I. 6-k 1177. 
bb. .7702 9‘38.5 36.16 -181.83 -159.52 2.294 1.6911 1.640 ,166. 
66. .7750 6622.3 35.12 -178.71 -156.24 2.345 1.082 1.636 1155. 
68. .7798 6607.5 3C.13 -175.59 -152.97 2.394 1.073 1.6,t ii**. 
70. .?a46 8394.3 33.16 -172.46 -149.71 2.441 l*Ob* l.c.29 113z. 
72. .?b95 6182.6 32.27 -169.35 -i46.46 2.487 1.054 l.bZb 1123. 
?*. .79*5 7972.7 31.39 -1bb.25 -143.21 2.531 1.045 1.622 1113. 
76. .7995 7764.6 30.55 -163.15 -139.',b 2.57c 1."35 I.619 L102. 
79. .a045 7556.5 29.73 -160.06 -136.73 2.616 1.026 1.616 1051. 
81. .a096 7354.6 28.94 -156.98 -333.5c 2.657 I.Clb I.bl3 1081. 
a2. .dlw5 7152.9 28.17 -153.91 -130.28 2.697 1.006 I.610 1070. 
84. .a201 6953.7 27.42 -iso.ab -127.Ob 2.736 .997 1.607 lJ59. 
86. .0254 6757.1 26.69 -197.78 -123.85 2.71r .96T 1.6fl5 1048. 
88. 18319 6563.3 25.98 -144.73 -i20.64 2.811 .978 1.602 1057. 
90. . a3D* 6372.4 25.26 -141.69 -117.43 2.847 .969 I.600 1526. 
92. ,842O 6184.7 24.60 -13a.t.5 -114.24 2.882 .5b 1.533 1015. 
94. .d477 bGOO.1 23.93 -135.62 -111.04 2.916 .95i 1.596 1133. 
Qb. .a534 5819.5 23.28 -132.60 -107.85 2.950 .943 1.595 992. 
98. .8593 56.b1.3 22.65 -129.58 -104.66 2.983 .936 1.59r 340. 
100. .8653 5467.3 22.02 -12b.57 -101.47 3.015 .92Q 1.593 963. 
102. .8714 5297.1 21.41 -123.56 -98.29 ,.Lr6 .923 1.593 956. 
lo+. .6776 5135.7 20.81 -120.55 -95.10 3.677 ,917 1.593 942. 
1Cb. .8839 4968.3 20.23 -117.5r -91.91 3.lC.3 .913 1.594 932. 
10.8. .a903 4.310.0 19.65 -114.54 -88.72 3.137 .PO) I. 536 919. 
110. . a968 4655.6 19.09 -111.54 -85.53 3.167 .306 1,598 906. 
112. .3Ll35 4505.4 18.54 -108.53 -82.33 3.196 .5t, 1.601 t19r. 
11.4. .9153 4359.3 16.00 -105.52 -79.li 3.iir .9CL i.bO" sai. 
116. .9172 4217.2 17.48 -102.51 -15.91 3.252 .9co 1.607 868. 
118. .9242 4079.1 16.57 -99.50 -72.7c 3.279 .199 1.511 655. 
120. .9314 3944.9 lb.47 -56.48 -69.47 3.387 .a97 1.613 ak2. 
122. .9387 3814.5 15.99 -93.46 -66.24 3.33, .n9+ l.t.15 a,o. 
12*. .9462 3687.6 15.52 -9o.rr5 -63.01 3.359 .aaa I.b13 316. 
126. .953a 3564.1 15.07 -57.+4 -59.78 3.385 .a77 1.607 808. 
120. .Yblb 344J.6 12.63 -8*.rb -56.50 3.blG .d53 1.593 800. 
130. .9697 3327.3 14.32 -61.57 -53.95 3.lr35 at158 l.bll 790. 
132. .9778 3210.6 1.3.9c -78.58 -50.22 3.459 .85b 1.615 779. 
134. .9863 3104.4 13.51 -75.57 -C6.9, 3.494 ,853 i.bPC 763. 
136. .994a 2990.4 13.15 -72.59 -43.7c 3.508 .a53 i.62a 757. 
138. 1.0037 2888.8 12.79 -69.57 -4c.4t 3.532 .BL17 1. b3k 797, 
140. I.0127 2785.7 12.43 -66.56 -37.15 3.555 .a43 1.640 736. 
142. 1.0220 2686.6 12.07 -b3.55 -33.91 3.578 . a33 1.643 725. 
144. 1.0313 2569.3 11.71 -60.56 -30.65 3.631 .a35 1.647 715. 
14b. 1.0412 2499.3 it.36 -57.53 -27.34 3.624 ,831 I.648 702. 
14.3. 1.0512 2410.7 11.02 -54.52 -24.03 3.6‘7 .826 1.651 692. 
150. 1.0614 2326.7 10.69 -51.51 -20.73 3.669 .a22 I.653 bar. 
152. 1.0720 2245.1 10.38 -48.50 -17.41 3.691 .a19 1.657 674. 
154. 1.0829 2164.2 10.07 -45.47 -14.07 3.713 .615 I.662 66r. 
156. 1.0940 2086.4 9.70 -42.46 -IO.?C 3.734 .ai2 1.667 655. 
158. 1.1053 2OIO.B 9.49 -39.46 -7.40 3.755 .a09 1.673 645. 
160. 1.1169 1936.4 9.21 -36.4" -4.01 3.777 .aii 1.685 634. 
165. 1.1475 1771.0 8.51 -28.76 4.50 3.829 .826 1.715 606. 
170. 1.1803 1620.0 7.87 -21.11 13.iP 3.881 . a25 1.730 58,. 
175. 1.2153 1484.9 7.29 -13.44 21.80 3.931 .1(16 I. 741 563. 
1.30. I.2527 1363.3 6.73 -5.a* 30.49 3.900 ..a03 1.742 544. 
185. 1.2920 1257.9 6.22 1.72 39.21 4.028 .790 1.741 526. 
190. 1.3354 1165.2 5.75 Q.ld 47.91 4.074 .779 1.739 510. 
195. 1.3808 1085.9 5.32 16.56 56.60 4.119 .TbQ 1.736 495. 
200. 1.4287 1019.4 4.92 23.83 65.26 4.163 .76: I.?,0 481. 
210. 1.5323 918.8 4.23 38.05 62.40 4.247 .750 I.710 458. 
220. 1.6444 053.4 3.66 51.73 99.42 ‘r.326 .74't 1.678 239. 
230. 1.7631 BIB.4 3.20 64.84 115.97 4.399 .740 1.615 425. 
240. 1.8863 802.9 2.63 77.36 132.06 4.468 .7,1 1.588 416. 
250. 2.0125 603.1 2.52 89.31 147.66 4.532 .735 1.537 410. 
260. 2.1400 814.0 2.27 100.72 162.78 4.591 .? 31 I.465 407. 
270. 2.2675 832.3 2.06 ill.61 177.36 4.646 .726 1.433 405. 
eao. 2.3944 856.6 1.68 122.01 191.45 4.697 ,719 1.381 406. 
290. 2.5199 803.9 1.73 131.96 205.04 4.745 .711 I.332 407. 
300. 2.6435 913.4 1.60 141.49 216.16 4.789 .701 I.287 409. 
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. 57.729 .7549 9772.8 39.93 -191.86 -169.22 2.122 1.116 1.652 1203. 
5a. .7555 9742.9 39.75 -191.43 -160.7, 2.130 I.115 1.652 1201. 
60. .7602 9523.2 30.51 -16a.Za -165.47 2.166 1.107 I.647 1190. 
62. .7649 9304.9 37.34 -185.13 -162.18 2.240 i.100 1.643 1179. 
64. .7696 9088.1 36.24 -181.99 -158.90 2.292 1.091 1.639 1168. 
66. .7743 0672.6 35.2" -276.85 -155.b2 2.342 I.083 1.635 1158. 
66. .7791 61658.5 34.21 -175.73 -152.36 2.391 I.G7* 1.632 1147. 
70. .7839 8446.0 33.26 -172.61 -149.10 2.438 1.065 1.628 1136. 
72. .,a&¶ 8235.0 32.35 -169.51 -145.b4 2.494 1.055 I.025 1126. 
74. .7937 8025.6 31.47 -166.41 -142.60 2.529 I.046 I.621 1115. 
76. .7986 7616.4 30.63 -163.32 -139.36 2.572 1.136 1.618 1135. 
76. .8037 7613.0 29.61 -160.23 -136.12 Z.LIZ I.027 l.slS 1091.. 
ao. .aoaa 7409.1 29.02 -157.16 -132.98 2.655 I.OlT 1.612 1054. 
62. .a139 7200.7 28.25 -L5+.09 -129.68 2.b95 1.007 1.609 107,. 
a*. .8191 7019.1 27.50 -151.03 -12b.bb 2.733 .999 1.636 iUb2. 
66. .*24* 6614.2 26.77 -1*7.9n -123.25 2.771 .989 1.603 1051. 
8.3. .8298 662I.O 26.06 -144.91, -i20.65 2.808 .973 1.600 IO4C. 
90. .a353 6b30.a 25.36 -141.91 -116.65 2.644 .97: 1.59d 10*9. 
92. 18408 6243.6 22.68 -138.88 -113.65 2.879 .961 1.596 1018. 
94. . a465 6059.6 24.02 -135.86 -ilo.bb 2.913 .*53 1.59* ,007. 
96. .8522 5879.0 23.37 -132.84 -1OT.Zb 2.9117 .r45 1.51)x 395. 
98. .a5ao 5702.0 22.73 -129.83 -1cr.09 2.964 .%,I 1.591 964. 
100. .6639 5528.5 22.11 -12a.a3 -100.51 3.L12 .931 1.591 972. 
102. .6700 535a.a 21.5Ll -123.13 -QT.,3 3.0-J .92. 1.5QC 960. 
104. .a761 5192.9 20.90 -120.83 -94.55 3.674 .')I) 1.591 943. 
106. .a823 5031.0 20.32 -117. a3 -41.36 J.ICL1 .LI1* 1.531 930. 
106. 18867 r.313.0 19.75 -ilr.a4 -6a.le 3.134 .91J 1.5P3 923. 
110. .6Q51 4719.1 19.19 -111.85 -84.59 3.163 .907 1.595 911. 
112. .QC17 4569.3 18.64 -1Ot3.65 -81.10 3.192 .5c5 1.597 898. 
114. .9084 4423.5 ia.io -105.85 -IJ.bi 3.221 . Y0.J l.oO‘l 935. 
116. .9152 I.2ai.a 17.58 -102.ab -75.4; 3.24a .9"2 1.60s 872. 
118. .9221 41411.3 17.07 -99.85 -72.11) 3.276 .YC1 1.007 860. 
120. .9292 4010.2 16.58 -96.d5 -68.9, 3.303 .dQ> 1.009 a+,. 
122. .9364 3adO.o lb.10 -93.84 -65.75 3.330 .,Qb 1.610 835. 
224. .9436 3753.4 11.63 -9o.a* -02.53 3.356 .093 1.609 824. 
124. .9513 3630.1 15.18 -87.85 -59.31 3.381 .I379 L.602 ai*. 
121. .9589 3509.9 lb*,* -a+.66 -56.11 3.kll7 . d5 1 I.588 a05. 
130. .9669 3394.6 14.43 -az.oo -53.Ob 3.s31 .BbO l.CCb 79t.e 
i3.2. .974Y 3278.3 14.02 -79.03 -49.73 l.bj5 .a57 1.633 765. 
134. .9832 3171.9 13.b3 -76.0.4 -46.5G 3.4dO . as* 1.613 77.. 
136. .QQlb 3058.4 13.26 -73.08 -*3.33 3.523 .a51 1.625 763. 
Ida. l.C"CJ 25'56.7 12.90 -70.0.3 -+0.07 3.527 .t143 1.626 T-53. 
i*c. 1.0091 2853.7 12.55 -67.59 -3b.ai 3.551 .Llr5 1.632 T-3. 
1b.2. 1.0182 215h.8 12.19 -6.e.03 -33.55 3.5,. .041 1.635 732. 
lb*. 1.0273 2657.8 11.84 -61. I2 -30.3ld 3.5'17 .t13. I.638 721. 
146. 1.0369 2567.7 11.49 -58.12 -27.G1 3.619 .a32 1.639 711. 
lb8. I.0467 2479.0 11.15 -55.12 -23.72 3.b42 .oz- 1. blrl 7c1. 
150. 1.0567 2394.9 LO.62 -52.13 -20.43 3.6b* . si- 1.6*3 691. 
152. l.db,O 2313.3 10.51 -rQ.lr -17.13 3.666 .a20 l."*o bAL. 
152. 1.0776 2232.1 IO.20 -kb.ls -13.82 3.707 .e16 1.659 672. 
156. 1.0(18* 2153.4 9.91 -43. Lb -10.51 3.129 .$I3 1.656 b62. 
153. 1.5992 2078.3 9.t2 -4O.ltJ -7.20 3,750 ..1J I.De.1 653. 
lOG. 1.11116 2LO3.9 9.35 -37.14 -3.83 3.771 .dLZ I.073 o-2. 
105. 1.1403 1137.1) a.66 -29.59 4.b2 3.823 .a27 1.702 
179. 1.1719 1685.9 8.02 -21.99 I,,17 ,.d,b .dZb 1.71b 
175. 3.215, 155O.J ?.4* -l*.*O PI.77 3.92* .6:6 1. I.?* 
Id,. 1.2*15 1427.4 6.89 -6.8, 30.37 3.972 .8C- I. 726 
le.5. 1.2799 1320.; 0.37 .oo JQ.GL b.020 .741 1.722 
150. I..s2", 1225.9 5.90 7.99 k7.61 4.C65 .77" 1.71, 
195. 1.3639 1144.3 5.46 15.29 56.20 4.110 .763 1.716 
ZCJ. 1.e95 1075.3 5.07 22.48 64.76 r.153 .ib 1.71‘ 
210. 1.5L7.5 569.6 r,,, 36.56 81.73 ‘e.237 .i5c I.bY.2 
220. 1.6141 899.0 3.80 50.14 98.50 4.315 .7r. 1.66+ 
235. I.726o 659.2 3.33 63.19 114.9P *.,a3 .741 1.t.z* 
2*2. l.db.39 839.5 2.44 75.61 130.59 *.r56 .738 I.589 
250. 1.96*3 835.1 2.63 67.03 lbb.56 q.51') .73b 1.533 
Pb6. 2.0861 b43.1 2.37 99.06 161.65 4.579 .,32 1.455 
270. 2.2C12 858.7 2.15 lC9.93 176.24 b.E34 .727 1.435 
28,. 2.3302 660.7 1.96 iZaG." 190.3t *.6a5 .72: I.385 
290. 2.4509 906.2 1.80 150.*7 243.99 9.733 .?I2 i.33a 



















l TWO-PHASE BOUNOAR” 85 
TABLE "Ia. THERHOOYNAHIC PROPERTIES CF OXYGEN 




ISOTHERH ISOCHORE INTERNAL 
OERIVPTIVE DERIVATIVE ENERGY 
a&-Cn3/G BARIK J/G 
ENTHALP" ENTROP" cv CP 




+ 511.276 .7532 99*7.* 39.97 -191.58 -165.21 2.126 1.119 1.650 1211. 




















95bb.5 37.73 -185.72 -159.08 2.22a 1.105 1.641 1191. 
9333.2 36.63 -182.63 -155.80 2.285 1.097 1.637 11.30. 
9121.2 35.59 -179.52 -152.53 2.331 i.oaa 1.633 1170. 
8910.6 34.59 -176.42 -149.27 2.379 I.073 1.629 1160. 
8701.5 33.64 -173.33 -146.62 2.427 1.07: 1.624 li4Q. 
849J.B 32.73 -170.25 -142.78 2.472 1.061 1.620 1139. 
82.8719 31.86 -Lb?.ia -139.54 2.517 1.05i 1.617 1129. 
BC83.8 31.01 -164.12 -136.31 2.560 1.042 1.013 1119. 
7881.7 30.20 -161.07 -133.09 2.602 1.032 1.609 1108. 
7661.6 29.41 -158.03 -129.87 2.642 1.023 1.605 1098. 
az. .8094 7483.7 28.64 -154.99 -126.66 2.bB2 1.013 I.bCZ ,081). 
64. .a145 72a6.3 27.89 -151.91 -123.46 2.720 1.004 I.598 107r. 
86. .a196 7095.4 27.17 -148.95 -120.27 2.756 .992 1.595 1567. 
r)J. .BPZB 6905.2 26.46 -ir5.95 -117,oa 2.795 .9a5 1.592 1056. 
Qj. .a300 6717.8 25.77 -142.95 -113.90 2.830 a’376 1.589 1046. 
92. .a353 6533.5 25.09 -139.96 -110.72 2.865 .966 1.587 1035, 
92. ,840, 6352.3 24.43 -136.98 -107.55 2.899 .4b0 1.584 1024. 
Qb. .a462 b174.3 23.79 -134.00 -104.38 2.933 .Q52 I.582 1013. 
98. .&I518 5999.6 23.16 -131.03 -iO1.22 2.965 .Qk5 I.580 IOOZ. 
1011. .a57* 5828.8 22.54 -128.57 -98.06 2.997 .93a 1.579 991. 
102. .8631 5661.5 21.94 -125.11 -94.90 3.021) .93P I.578 379. 
162. .lb90 5497.8 21.35 -122.15 -91.75 3.659 .927 1.578 967. 
1rb. .*749 5338.0 Z(1.77 -119.21 -88.59 3.CB9 .922 I.578 956. 
106. .aao9 51aP.I 20.21 -116.27 -85,4k 3.119 .91Q 1.579 944. 
110. .a870 5030.1 19.65 -113.32 -62.28 3.128 ,916 ,.sao 932. 
112. .a932 4862.0 19.11 -110.33 -79.12 3.176 .914 1.582 919. 
114. .a995 4737.8 la.58 -107.43 -75.95 3.204 .Q12 1.564 907. 
116. .9659 4597.6 18.07 -104.rl) -72.70 3.232 .QIl 1.587 895. 
116. .9124 4461.2 17.56 -101.53 -69.60 3.259 .QlO 1.509 863. 
120. .9190 4328.7 ll.GB -98.58 -66.42 3.286 .909 1.591 871. 
122. .9257 4199. I 16.66 -95.63 -63.24 3.312 
124. .9325 4674.3 lb.14 -92.69 -60.05 3.338 
1ZD. .9395 3952.1 15.69 -89.76 -56.88 3.363 
128. .9465 3833.1 15.26 -86. a5 -53.73 3.388 
139. .9539 3722.9 14.97 -Bcl.Ob -50.67 3.412 
132. .9613 3607.5 14.57 -alrIb -k7.51 3.436 
134. .9690 3500.8 14.18 -78.24 -44.32 3.460 
136. .9765 3390.7 13.61 -75.35 -41.17 3.483 
133. .9a*5 3287.7 13.46 -72.43 -37.98 3.506 



















142. 1.00(17 3087.3 12.79 -66.62 -31.59 3.552 
lb*. l.JC89 2992.7 12.46 -63.74 -2a.42 3.574 
lbb. 1.0176 2901.1 12.11 -60.81 -25.20 3.596 
148. 1.0264 2611.7 11.77 -57.91 -21.99 3.618 
153. 1.0353 2727.4 11.45 -55.01 -18.71 3.6‘,0 
152. 1.sw.5 2645.0 11.13 -52.11 -15.56 3.661 
154. 1.0539 2562.4 10.83 -49.22 -12.33 3.662 
156. 1.0633 2479.4 10.53 -46.32 -9.12 3.703 
158. 1.0739 2406.2 10.25 -43.46 -5.911 3.723 



















165. l.lOBb 2163.0 9.33 -33.26 5.54 3.794 
170. 1.1356 2006.4 6.70 -25.95 13.81 3.844 
175. 1.1645 1667.6 8.11 -18.66 22.09 3.692 
180. 1.1946 1741.5 7.58 -11.46 30.35 3.938 
165. 2.2265 1628.1 7.07 -4.30 38.63 3.984 
190. I.2600 1525.6 6.60 2.76 46.86 4.t2a 
195. 1.2951 1434.6 6.16 9.73 55.06 4*G70 
ZJO. 1.3319 1355.6 5.75 16.61 63.23 4.112 
210. i.SlO5 1221.2 5.04 30.12 79.49 4.191 



















235. 1.5a*5 1573.9 3.93 55.96 Ill.42 4.336 .743 I.574 477. 
220. 1.6780 1035.7 3.51 6a.26 126.99 r.402 .741 1.543 464. 
250. I.7748 1013.6 3.15 80.15 142.26 4.465 .73Q 1.509 455. 
26J. 1.0735 1003.6 2.65 91.60 157.17 4.523 .736 1.474 446. 
2IJ. 1.9735 1005.6 2.60 102.63 171.71 4.578 .732 1.436 444. 
280. 2.0743 1015.1 2.38 II3/27 165.87 4.630 ,726 1.396 442. 
290. 2.1749 1031.3 2.19 123.51 199.64 4.678 .,I9 1.356 441. 
305. 2.2749 1052.4 2.02 133.37 212.99 4.723 .711 1.315 441. 
. TMO-P"ASE BOWOAR" 86 
TABLE VIB. THERMOOYHAtlIC PROPERTIES OF OXYGEN 
400. BAR ISOBAR 




BAR-Cd/G BAR/K JIG 
ENTHALPY ENTROPY cv CP 




l 58.019 .7517 10120.9 40.01 -191.20 -161.21 2.130 1.123 1.648 1219. 
60. .7543 9995.5 39.29 -189.4‘ -159.27 2.163 1.115 1.645 1213. 
62. .75bb 9784.2 38.11 -106.34 -155.98 2.211 l.llJ 1.640 1202. 
64. .?b33 9574.2 37.OL -183.24 -152.71 2.269 l.lP2 1.635 1192. 
66. .7618 9365.5 35.96 -180.16 -149.44 2.319 1.093 1.630 112.2. 
68. .?I23 9158.1 34.97 -177.08 -146.19 2.368 1.0¶4 1.626 1172. 
70. .7769 8952.2 34.02 -174.02 -142.94 2.415 1.075 1.621 1162. 
72. .,a15 6747.7 33.11 -170.96 -139.70 2.461 1.066 1.617 1152. 
74. .78bl 8544.9 32.23 -167.92 -136.47 2.505 1.056 1.612 1142. 
70. .790a 0343.9 31.39 -164.88 -133.25 2.548 1.547 I.668 1132. 
73. .7956 6144.8 30.57 -161.86 -130.04 2.509 1.038 I. 604 1122. 











.8052 7752.7 29.01 -155.64 -123.64 2.669 1.019 I.596 1102. 
.blOO 7560.1 2a.27 -152. a5 -120.45 2.708 1.003 1.592 1092, 
.8150 7370.5 27.55 -149.67 -117.27 2.745 1.000 1.588 1oa2. 
.6200 7162.5 2b.84 -146.BQ -114.09 2.782 .QQl I.565 1072. 
.8255 6997.8 26.15 -1r3.93 -110.93 2.817 .983 1.581 1061. 
.a30* 6816.0 25.46 -140.97 -107.77 2.652 .974 I. 578 1051. 
.a353 6637.2 24.83 -138.03 -104.61 2.886 .Q66 1.575 LOCO. 
.6406 6461.7 24.19 -135.09 -101.46 2.919 .959 1.573 1030. 
.a459 6289.4 23.56 -132.16 -98.32 2.952 .952 1.571 1019. 
..5513 6126.6 22.95 -129.23 -95.18 2.983 .9‘S 1.569 1008. 
102. .(1566 5955.3 22.35 -126.3). -92.04 3.*14 .939 1.568 997. 
114. .a623 5793.6 21.77 -123.40 -88.91 3.045 .93* I.567 986. 
ltib. .a680 5635.7 21.19 -120.49 -85.78 3.c75 .930 1.5b7 974. 
1Od. .a737 5481.4 20.63 -117.59 -B2.64 3.104 .927 1.567 963. 
110. .a794 53)'.0 20.09 -114.68 -79.51 3.133 .924 1.568 951. 
112. .8653 518*.4 19.55 -lll.Tb -76.37 3.161 .922 1.569 939. 
II*. .bQlJ 5C41.6 19.03 -lJ*.bb -73.23 3.169 .Q21 1.571 928. 
116. .a973 4902.7 id.52 -105.98 -70.09 3.216 .QPO 1.573 916. 
111. .9034 4767.4 18.02 -lO3.07 -66.94 3.243 .319 1.575 904. 
12,. .9096 4635.9 17.54 -loo.l? -63.78 3.270 .9*7 1.576 892. 
122. .9160 4507.9 17.06 -97.27 -60.63 3.296 .912 1.576 aal. 
124. .9224 4383.4 lb.61 -91r. 37 -57.48 3.321 .QOQ 1.572 671. 
120. .92aa 4262.1 16.16 -91.49 -54.34 3.346 . a97 1.564 962. 
12d. .935r 5143.9 15.73 -88.64 -51.22 3.371 .676 1.5r7 652. 
133. .9423 b039.0 15.45 -85.92 ha.22 3.39r .a77 1.560 849. 
132. .9692 3924.7 15.06 -83.07 -45.11 3.41a .a73 1.560 $3.5. 
1.54. .95CJ 3ai7.0 14.68 -80.21 -41.96 3.441 .Bbd 1.560 828. 
116. .9633 3711.6 14.32 -77.39 -3B.Bb 3.464 . abs 1.561 819. 
13,. .9756 3606.8 13.97 -15.54 -35.71 3.467 .a65 1.563 810. 
1*ti. .97tlh 3505.6 lJ.b., -71.71 -32.59 3.510 .855 1.566 801. 
1-z. ,985s 3b06.1 13.31 -68.87 -29,44 3.532 .852 1.570 792. 
144. .Q931 3316.2 13.00 -66.05 -26.33 3.554 .9*9 1.572 784. 
1"b. 1.001" 3222.5 12.bb -63.20 -23.16 3.576 .845 1.575 775. 
I*&. l."ObQ 3132.0 12.36 -60.37 -20.01 3.597 .a41 1.576 766. 
150. 1.0171 3047.2 12.03 -57.5k -16.65 .3.E18 .d37 1.574 757. 
152. 1.0254 2963.6 11.71 -54.71 -13.7L. 3.b39 .033 1.572 74,. 
15". 1.0335 2875.5 11.41 -5i.aQ -10.55 3,660 .82. 1.573 739. 
156. 1.0423 2794.5 11.12 -s9.10 -7.51 3.685 .825 1.57. 730. 
isa. 1.0510 2721.3 13.83 -Qb.JG -s.z, 3.700 .622 1.57* 722. 
lb”. 1.5598 2651.1 10.56 -+3.‘,6 -1.bl 3.726 . s2* 1.580 713. 
lbi. 1.0827 ZL?C.'. 9.91 -3b.*G 6.41 3.770 .633 1.656 689. 
l?d. I.lli67 2315.4 9.31 -29.31 14.95 3.618 .a36 1.616 669. 
175. 1.1316 2173.8 8.73 -22.25 23.02 3.bb‘ .a26 I.613 651. 
18". 1.15a5 2555.7 8.19 -15.27 31.35 3.410 .a13 1. b04 635. 
Id>. 1.1655 1927.1 T.bQ -6.35 39.GI 3.953 .a00 1.59a 620. 
19J. 1.2ihl 1819.3 7.52 -1.53 47.03 3.430 .7,3 1.591 6.l6. 
193. 1.2439 1720.9 6.78 5.25 5‘.96 b.G.37 .,I? I.503 592. 
20,. 1.27.3 lCJW.3 6.37 Il.*% 62.8‘ 4.(77 .769 1.575 579. 
2lJ. l.Jh‘B 1~9J.2 5.04 24.91 78.56 4.15L .757 1.563 555. 
220. 1.4168 1382.5 5.02 3I.d 94.08 ..126 .753 1.543 53*. 
23". 1.*65tJ 1306.2 4.49 50.06 IJQ.*t k.d.4 .7Lb 1.531 
2s.. I .5626 1h5.2 6.‘3 62.17 124. b8 r.35‘1 .rsr 1.5oa 
255. I.OV31 12Od. I 3.t* 73.93 139..5 *.czo .74: 1.4a2 
260. 1.7252 tia2.d 3.31 85.3. 155.3: .S.bI, .73r 1.555 
27.. l.dC3C 1lll.J 3."2 36.35 169.7’ L.532 .735 1, .:5 
2br. :.dQJr 1100.7 2.76 iJ7.54 182. b‘ ‘..L.d, .733 1.39-r 
29:. 1.9793 1175.3 2.57 117.‘" 19C.57 4.632 .724 I.300 











EN1 ROPY CV CP 
J/i I/C-< J/‘-X ,/G-K 
. 59.358 .75”1 10293.3 SO.06 -190.98 -157.23 2.13* 1.12s 1.65. 1227. 
60. *75l5 IOiZb.2 39.07 -189.99 -156.1, 2.152 1.123 I.654 :22*. 
62. .7559 IOG18.l 3d.49 -166.90 -X52.8? 2.206 I.115 1.a33 i2I.s. 
bC. .76UJ 9811.3 37.36 -la3.d3 -149.61 2.258 I.107 1.03b :203. 
66. .7bb7 9665.7 36.35 -1dO.7b -1~6,35 PIJJd 1.196 1.62, II?.. 
bd. *It.91 9601.b 35.31, -177.71 -143.10 2.35, 1.089 1.623 113*. 
71. .773b 9191.5 db.39 -17ti.67 -139.86 2.k04 1.08, l.bl8 117%. 
72. .7781 b997.J 33.*7 -171.64 -136.62 2.6-9 z.271 l.‘lb 1161.. 
I*. ,702b 8797.2 32.60 -168.62 -133.46 2.493 I.db2 l.bO9 1145. 
71. .Tdll 8599.0 31.75 -105.61 -130.15 2.530 1.052 I.bJb 1145. 
78. .7917 8402., 30.95 -162.01 -126.91 2.578 I.‘43 1.6:5 1135. 










*0011 80ib.I 23.36 -156.65 -lZO.bb 2.656 1. o:L I.531 1116. 
*d”jd 7626.1 28.6& -153.66 -117.42 2.C96 1.015 1.58, IiJb. 
.6X06 7638.5 27.51 -150.73 -116.25 2.733 1.00b 1.562 IJ9b. 
ed1E.b 7k53.5 27.21 -147.76 -1:1.05 2.769 .997 1.573 IO8c.. 
..82b3 7271.2 26.52 -144.85 -1c7.94 2.8;15 .983 1.575 lJ7.5. 
.6252 7091.7 25.66 -141.33 -1Ob.75 2.P34 .Y81 1.571 1066. 
.a302 6915.2 25.20 -139.01 -101.65 2,613 .973 1.563 1556. 
.8353 67~1.8 24.57 -136.11 -98.52 2.906 .465 l.jb5 10*5. 
.**04 6571.0 23.95 -133.21 -95.3? 2.93d .959 1.562 1535. 
.6456 6404.7 23.35 -136.32 -92.27 2.570 .r5: I. 5DO 1J2b. 
102. .8506 6241.2 22.75 -I*,.‘3 -89.15 3,021 .is7 1.558 IJlU. 
1oc. .6561 bCei.3 22.16 -124.56 -bb.03 J.031 .9*2 1.557 1503. 
lob. .6bl5 5924.9 21.59 -121.69 -82.92 3.061 .‘J38 i.557 992. 
10d. aS.669 5772.2 21.0.l -116.62 -79.61 3.b93 .93- I.557 361. 
110. .6724. 5623.2 2U.49 -115.95 -76.69 3.116 .932 I.557 969. 
il2. .8760 5477.6 19.96 -113.09 -73.56 3.167 .930 I.556 958. 
11*, 18.937 53JtJ.2 13.44 -1ib.22 -70.46 3.174 .925 l.ibO 966. 
116. .6894 5198.3 i.3.9C -157.36 -67.31. 3.201 .928 l.5b2 335. 
118. .8952 5064.0 11.41. -104.49 -64.21 3.226 ,926 1.563 924. 
120. .9011 4933.3 I?.96 -101.63 -bi.OB 3.25k .92b 1.56‘ 913. 
122. dlJ70 rdJb.1 ‘7.69 -98.77 -57.95 3.2dO .92‘ 1.5bJ 902. 
124. .9131 4662.3 17.0% -95.92 -55.63 3.306 .911 1.559 492. 
120. .9192 4561.7 16.60 -93.08 -51.72 3.330 .907 1.559 663. 
126. 19254 4424.2 16.17 -90.27 -48.63 3.355 ,dd7 1.532 376. 
135. .9319 r,*t*.r. 15.91 -87.61 -45.6, 3.378 .d65 1.543 870. 
132. .9303 4231.5 15.51 -.s*.di -*2.53 3.4Jl .880 1.541 861. 
13%. .94*9 s122.4 15.ic -62.00 -39.4b 3.k25 .675 1.540 d52. 
136. .9514 4022.9 14.79 -79.23 -36.42 3.447 .875 1.540 56.. 
138. .9563 3915.b 14.k5 -7b.bC -33.32 3.470 .86i 1.5*1 635. 
1kJ. .9651 3616.0 14.12 -73.66 -30.24 3.492 .861 1.542 827. 
142. .9721 3719.1 13.80 -70.88 -27.14 3.514 .157 1.544 818. 
l’r4. .9793 3630.2 13.49 -66.13 -24.0, 3.535 .654 1.546 811. 
146. .9663 3533.8 15.19 -65.34 -20.96 3.557 .a50 1.5*9 802. 
i*e. .9337 34b1.9 12.66 -b2.57 -17.85 3.576 .a*7 1.551 79*. 
15J. 1.0012 3356.4 12.57 -59.80 -14.75 3,599 -643 I.551 786. 
152. I.OOLIB 3271.5 12.2, -57.03 -11.bk 3.619 .639 1.550 ,,8. 
154. 1.Jl65 3165.7 11.96 -54.28 -6.53 3,640 .635 1.549 769. 
156. 1.0242 3102.7 11.66 -51.55 -5.46 3.660 .631 1.540 760. 
158. 1.0321 3026.9 11.38 -48.61 -2.37 3.679 .a27 1.547 752. 
160. 1.0401 2959.9 11.11 -hb.O3 .77 3.699 .829 1.550 144. 
165. 1.0609 2780.9 10.46 -39.1* 9.59 3.747 .a43 1.573 720. 
170. I.0624 2616.9 9.86 -32.21 16.47 3.794 .*41 1.581 701. 
175. l.lOc.9 2471.4 9.29 -25.36 25.3b 3.640 .632 1.578 685. 
180. l.iZBZ 2341.1 8.75 -18.55 32.22 3.08. ..518 1.568 670. 
185. 1.1525 2218.1 8.25 -ii.*i CO.05 3.927 .805 1.558 655. 
190. 1.1777 2106.9 7.71 -5.18 47.62 3.969 .793 1.549 642. 
195. 1.2037 2002.6 7.36 1.37 55.53 4.009 .782 1.542 626. 
200. 1.2306 1910.6 6.93 7.84 63.21 4.028 .,73 1.534 616. 
210. 1.2874 1752.4 6.19 20.56 78.49 4.122 .760 1.521 592. 
223. 1.3576 1632.3 5.55 32.99 93.63 4.193 .753 1.508 572, 
230. 1.410* 1532.5 5.00 c5.15 iO1.bk cr.259 .750 1.496 553. 
ZCO. 1.4772 11161.5 4.52 57.95 123.52 4.323 ,747 l.lr79 536. 
250. 1.5559 1411.6 4.10 66.65 138.23 4.363 .,45 1.457 525. 
260. 1.6159 1374.3 3.75 79.94 152.66 5.439 .742 1.436 516. 
270. 1.6877 1351.2 3.*+ 90.94 166.89 ll.b93 .739 1.410 508. 
280. 1.7605 1336.6 3.17 101.63 180.85 *. 5-4 .734 1.305 502. 
290. 1.8343 1333.6 2.93 112.02 194.56 4.592 .,28 1.356 498. 
300. 1.9065 1338.3 2.72 122.11 207.99 4.637 .721 I.327 496. 
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10464.5 40.11 -190.67 -153.24 2.13a 1.129 1.644 1235. 
10453.6 40.04 -190.51 -i53.07 2.141 I.129 1. bwl 1234. 
10248.6 36.a6 -1a7.41, -149.79 2.195 1.120 l.b36 1224. 
10044.7 37.75 -1alr.39 -146.52 2.247 1.112 1.632 1215. 
9842.1 36.70 -181.34 -143.26 2.297 1.103 1.627 1205. 
9640.6 35.70 -17a.31 -iro.oi 2.346 1.094 1.621 1195. 
9440.7 34.75 -175.29 -136.77 2.393 1.0a5 1.616 1166. 
9242.1 33.13 -172.21 -133.54 2.*3a 1.rl76 1.611 1176. 
9044.9 32.95 -169.29 -130.33 2.462 1.067 1.606 1167. 
8.349.5 32.11 -166.30 -127.12 2.525 1.057 l.bOl 115a. 
a655.a 31.29 -163.33 -i23.92 2.566 1.ObB 1.596 1148. 
8462.0 30.50 -160.56 -120.73 2.607 1.039 1.591 1139. 
62. .7971 12711.3 29.73 -157.111 -117.56 2.626 I.030 1.566 1129. 
.3k* .a017 aoa6.7 20.99 -154.47 -114.39 2.664 1.021 1.562 1120. 
66. .8062 7901.5 2a.27 -151.55 -111.23 2.721 i.012 1.577 1110. 
88. .a120 77ia.a 27.57 -148.63 -108.08 2.753 1.003 1.573 1100. 
90. .6156 7538.7 26.66 -1~5.72 -104.93 2.793 .995 1.569 1090. 
92. .6205 7361.3 26.22 -1'12.a3 -101.80 2.627 .9.37 1.565 1041. 
9r. .6253 7iab.a 25.57 -139.911 -90.67 2.861 .979 1.561 1071. 
56. ..a302 7015.5 24.93 -137.06 -95.55 2.694 .972 1.556 1361. 
98. .6351 6a47.0 22.31 -134.20 -92.44 2.926 .965 1.555 1050. 
LOO. .a401 6661.9 23.71 -131.3fl -89.33 2.957 .959 1.553 1040. 
102. .6552 6520.1 23.11 -128.49 -6b.23 2.988 .954 1.551 1030. 
104. .a503 6361.7 22.54 -125. b’+ -83.13 3.016 .949 1.529 1019. 
106. ..355* 6296.7 21.97 -122.60 -60.03 3.048 .945 1.5*a 100,. 
108. .LbOb 6055.3 21.22 -119.96 -76.93 3.077 .9*2 1.5ca 991). 
ll0. .6659 5907.5 2o.aa -117.13 -73.64 3.105 .9kO 1.54.¶ 987. 
li2. .6712 5763.2 20.35 -114.30 -70.74 3,133 .938 1.549 975. 
116. .I3766 5622.6 19.8b -111.47 -67.611 3.160 .937 1.550 9b+. 
lib. .662I 5b85.b 19.33 -106.64 -64.5; 3.167 .L)37 1.552 953. 
118. .6676 5352.1 18. &k -105.61 -61.43 3,214 .93b 1.553 9c2. 
120. .6932 5222.1 1.s.36 -102.91) -56.33 3.240 .935 1.553 331. 
122. . I3988 5095.5 17.90 -1011.1b -55.22 3.266 .932 1.552 921. 
12r. .90+5 11972.3 17.r.e -97.3* -52.12 3.291 .927 1.547 911. 
126. .9103 4852.2 17.00 -94.5b -49.03 3.316 .9lb 1.53, 303. 
126. .9161 k735.2 16.57 -91.77 -b5*96 5.560 .896 1.520 896. 
130. .9223 bb6Q.C 1b.L.l -89.16 -r3.05 3.362 .89b 1.556 893. 
132. .9283 4529.2 15.96 -BlJ.*O -39.9s 3.385 .BBd 1.528 813. 
134. .934b 4416.3 15.56 -83.64 -36.91 3.409 ..a82 1.523 1)7** 
13b. .9*07 b325.9 15.22 -80. Si -33.88 3.431 .B7E 1.520 866. 
138. .9471 4215.7 lk.89 -7fi,17 -33.81 3.453 .871 1.522 858. 
140. .9535 *HB.O 14.57 -75.rr -27.77 3.*75 .8bh 1.522 851. 
142. .9b00 4021.7 14.25 -72.71 -24.71 3.4Y7 .862 1.523 ,*3. 
1*r. .9665 3936. I 13.95 -70.01 -21.bB 3.516 .853 1.521. 836. 
1~6. .9733 3636.5 13.66 -67.26 -18.61 3.539 .65i I.527 329. 
14.3. .9801 3743.9 13.37 -64.56 -15.55 3.560 .651 1.530 620. 
150. .3871 365C.5 iJ.O, -bl.8* -12.49 3.581 ..3*3 1.530 d13. 
152. .99+1 3570.2 12.77 -59.13 -9.r2 3.bJI . .srr 1.530 805. 
154. .l.OOiZ 3c1a2.7 12.46 -5b.*2 -6.36 3.621 .lbQ 1.530 796. 
156. 1.0083 3406.6 12.1a -53.75 -3.33 3.bQ1 .b36 1.526 789 * 
158. 1.5156 3325.9 11.90 -51.06 -.28 3.660 ..832 1.526 7.31. 



















3078.7 10.97 -41.59 10.51 3.727 ,647 1.548 750. 
2914.1 10.38 -34.63 IO.25 3.773 .446 1.553 732. 
2762.7 9.si -28.09 26.Gl 3.616 .63b 1.549 715. 
2629.0 9.27 -21.*2 33.73 3.862 .b24 I.539 7J1. 
2501.8 6.76 -1r.a3 41.*2 3.904 .81J 1.528 687. 
ZJ(18.6 8.29 -6.32 *9.0* 3.9*r .797 1.517 67'+. 
2279.6 7.66 -1.95 56.55 J.OBb .?I37 1.511 662. 
21a3.7 P.44 h.36 bb.il Q.022 .772 1.502 649. 
2013.2 6.66 16.82 79.06 4.095 .?bk i.l+87 626. 
1661.3 6.04 29.00 93.84 2.1bk .757 1.+75 665. 
17bi.9 5.47 40.93 108.57 4.229 .753 1.467 587. 
ib62.0 4.97 52.6k i23.16 lt.291 .751 1.*52 571. 
1619.5 r.54 bu.12 137.66 4.350 .7r, 1.h36 557. 
1573.7 b.16 75.30 151.84 r.‘Ob .71.b 1.417 Sk?* 
i539.2 3.83 bb.23 165.9t 4.459 .742 1.396 536. 
1515.1 3.54 96.86 179.70 4.509 .731 1.37* 531. 
1502.6 3.28 157.21 193.*1 4.557 .732 I. 349 520. 
1496.1 3.05 117.L1J EOb,Bi 4.653 .72t 1.323 523. 
500. 84R ISOBAR 
89 
TABLE "Ia. THER"OOlNA"IC PROPERTIES OF OXI‘EN 
550. OAR IS‘Bpl.? 
"CLUNE ENTHLLPI ENTROPY cv CP 
I( 
TSOT"ERH ISOCHORE INTERNAL 
LxlI"PlI"E OEIZIVATIVE LNERG" 














.7470 10634.6 40.15 -190.36 -1r9.27 2.142 1.131 1.643 1243. 
.7503 10k75.7 39.23 -167.96 -146.63 2.184 1.125 1.636 1235. 
17546 1027r.7 36.11 -184.92 -143.k2 2.236 1.116 1.632 1225. 
.7588 10675.5 37.0b -i81.90 -1bO.lb 2.286 1.10* 1.626 1216. 
.763" 9876.4 36.06 -178,38 -136.92 2.335 1.899 1.620 1207. 
.?b73 9679.0 35.10 -175.86 -133.68 2.382 1.090 1.614 1137. 
.771b 9r*3,1 34.18 -172.9; -130.dlb Z.&Z? 1.081 i.bQ9 ~188. 
.7759 9288~5 33.30 -169.92 -127.25 2.471 1.571. 1.603 1179. 
.7802 9095.b 32.45 -166.96 -124.05 2.514 1.062 I.598 1170. 
.I846 8904.4 31.64 -162.01 -125.65 2.555 1.653 1.593 liE.0. 
6". .789J 6715.0 30.64 -io1.07 -117.67 2.596 1.Okk 1.586 1151. 
82. .793* 0527.6 30.b8 -356.1* -114.50 2.635 1.035 1.583 1142. 
84. .7978 *3+2.* 29.33 -155.22 -111.34 2.C73 I.026 1.576 1133. 
86. .6023 8159.4 ZI.bl -152.32 -108.19 2.710 1.017 1.573 1123. 
88. .dib5 7976.6 27.91 -149.43 -135.05 2.7rb i.eos 1.568 1114. 
90. .811" 781ilj.I 27.23 -1*6.55 -101.92 2.761 I.00 1.564 liJk. 
92. .8161 7t25.3 26.56 -143.66 -98.79 2,615 .993 1.560 1095. 
94. .6207 7452.7 25.91 -140.62 -95.66 2.849 .985 1.556 1565. 
ib. .625r 7263.0 25.26 -137.97 -32.57 2.662 .97d 1.552 1075. 
93. .63Q2 711b.J 22.66 -135.13 -49.r7 2.91r ,971 1.549 1065. 
100. .8350 b952.8 Z".Ob -132.30 -86.37 2.9*5 .966 1.546 1055. 
102. .8398 6792.1. 23.47 -129.*7 -63.26 2.976 .961 1.5&k 1545. 
13.l. .a+*, bb35.2 22.89 -iZb.6b -80.19 3.506 .95b 1.542 1535. 
IOb. .dk97 6281.7 22.33 -123.81, -77.11 3.c35 .952 1.541 iQ2k. 
1Jd. .65rt7 b331.5 21.78 -i21.J* -76.03 3.004 .950 1.541 1014. 
110. .di97 6184.7 21.2z -1lB.23 -70.95 3.092 .9k7 1.541 1003. 
112. . db48 .G*l.* 20.72 -115.'r3 -67.67 3.120 .546 1.521 992. 
li+. .d?OJ 5901.6 25.20 -112.63 -bb.?b 3.lk7 .9'15 1.542 981. 
116. .6752 5765.3 19.70 -109.63 -bl.7ii 3.171, .945 1.543 970. 
118. .8805 5632.5 19.22 -107. Jr -56.61 3.200 .9L15 1.544 960. 
122. .d858 5503.1 Id.74 -104.21, -55.52 3.226 .9'14 1.50* 3*9. 
122. .8911 5377.0 18.27 -101.'rb -52.43 3.252 .9ri 1.543 939. 
12.B. .d9ob 5252.2 17.82 -98.66 -49.31 3.277 .933 1.536 929. 
128. .9021 513r.b 17.36 -95.89 -46.28 3.301 .925 1.528 921. 
126. .dO?b 5017.9 Lb.95 -33.15 -r3.23 3.325 .90b 1.510 915. 
135. .3135 492b.Z lb.90 -90.60 -40.36 3.327 .903 1.532 91*. 
132. .9192 4818.8 16.*2 -67.66 -37.32 3.371 .896 1.520 90b. 
13*. .9251 4705.9 16.00 -65.111 -34.26 3.392 ,889 1.512 895. 
iJb. .9309 4621.7 15.62 -62.45 -31.25 3.416 .882 I.504 888. 
138. .9Jb9 4506.2 15.29 -79.75 -28.22 3.k38 .876 1.5011 880. 
14b. 191129 Okl2.6 14.99 -77.07 -25.21 3.460 .871 1.504 673. 
i*2. .9*91 4317.1 14.69 -74.38 -22.18 3.*61 .666 1.506 666. 
144. .9552 423r.6 1*.+0 -71.72 -19.18 3.5QP ,862 1.505 660. 
1&b. .Yblb 4131.7 lb.10 -69.Qb -16.15 3.523 .856 1.507 652. 
I**. .9679 4636.5 13.82 -66.37 -13.14 3.544 ..355 1.510 645. 
150. .57** 3948.9 13.5C -63.75 -10.11 3.564 .851 1.513 836. 
152. .9811 3860.9 13.26 -61.03 -7.08 3.564 .848 1.514 830. 
ISC. .387b 3771.7 12.97 -56.36 -4.06 3.604 .645 1.515 622. 
156. .39*2 370b.O 12.67 -55.74 -1.06 3.623 .841 1.510 815. 
156. 1.0010 3621.2 12.39 -53.10 1.95 3.bb2 .636 1.509 808. 
160. i.0079 3555.7 I2.10 -so.*1 5.03 3.662 .840 1.509 799. 
165. 1.5252 3371.3 11.45 -43.78 12.62 3.706 .852 1.526 777. 
170. *.0!.35 3209.8 10.66 -37.15 20.25 3.754 .650 1.529 760. 
175. 1.5622 3050.6 10.30 -30.53 27.89 3.798 .840 1.527 742. 
l&O. 1.0816 2910.5 9.76 -23.96 35.51 3.641 .626 1.517 730. 
165. 1.1016 2778.8 9.2k -17.51 23.08 3.863 .615 1.505 716. 
190. 1.122, 2bb5.C 8.76 -11.13 50.56 3.923 .8Q2 1.490 70h. 
195. 1.1430 2552.2 6.33 -4.67 58.06 3.961 .791 l.b63 692. 
26U. 1.1646 2*5*.3 7.92 l.3C 65.40 3.999 .I82 1.616 b8Q. 
210. 1.2096 2272.0 7.15 13.56 80.09 k.Q70 .769 1.460 657. 
220. 1.2570 2126.7 b.49 25.53 94.bl 4.136 .761 1.b48 636. 
230. 1.3866 2OOb.9 5.92 37.25 109.08 4.202 .757 1.442 618. 
240. 1.3573 1905.7 5.41 48.79 123.45 4.263 .754 1.432 602. 
250. l.blOS 1828.9 b.95 60.1+ 137.72 r.322 .752 l.L119 587. 
260. 1.+6‘,7 1778.1 r.55 7i.23 151.73 4.377 .750 I.400 576. 
270. 1.5203 1732.7 r.20 82.09 165.70 4.429 .746 1.362 567. 
260. 1.5766 1701.4 3.90 92.69 179.40 lr.r79 .742 1.362 559. 
290. 1.6341 1679.5 3.62 103.07 192.95 4.527 .736 1*3SO 553. 
300. 1.6922 1665.2 3.38 113.20 206.27 4.572 .72a 1.316 546. 
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. 60.954 .7c55 10603.7 40.20 -190.04 -145.31 2.1'16 1.134 1.6kl 
62. .7477 10699.6 39.59 -166.45 -1b3.59 2.174 1.130 1.637 
64. .7516 10501.5 38.47 -165.b3 -140.32 2.226 1.121 1.631 
66. .7560 1030C.C 37.*1 -162.43 -137.07 2.276 1.112 1.525 
66. .I501 10106.5 36.41 -179.43 -133.82 2.324 1.103 1.619 
70. .7643 9913.7 35.45 -176.45 -130.59 2.371 1.094 1.613 
72. .7665 9720.3 34.53 -173.48 -127.37 2.417 1.065 1.607 
74. .7727 9528.2 33.64 -170.53 -lZlr.lb 2.b6Q I.076 1.601 
76. .I769 9337.7 32.79 -167.58 -120.97 2.503 1.067 1.595 










80. 17654 8961.7 31.18 -161.73 -114.61 2.565 1.049 1.56b 1163. 
8.2. .7896 8776.6 30.41 -156.83 -111.44 2.624 1.040 I.579 1151r. 
84. .7961 8593.4 29.67 -155.9c -108.29 2.652 i.031 1.574 1145. 
66. .7985 bbi.2.5 28.95 -153.05 -105.15 2.699 I.023 1.569 lI36. 
88. .8029 8233.9 26.24 -150.18 -102.01 2.735 1.014 1.564 1127. 
90. .6073 6057.7 27.56 -1'17.33 -98.89 2.770 1.006 1.559 1117. 
92. .8118 7884.1 26.90 -144.48 -95.77 2.604 .999 1.555 1108. 
9*. ,8163 7713.2 26.25 -141.65 -92.67 2.837 .991 1.551 1098. 
96. .6209 7545.1 25.bl -i36.82 -89.57 2.870 .9*c 1.5b7 1089. 
98. .6255 7360.0 25.00 -136.01 -86.48 2.902 a976 1.5** 1079. 
100. .63Oi 7217.9 24.bO -133.20 -83.39 2.933 .972 1.541 1069. 
102. .83'+8 7056.9 23.61 -130.40 -60.32 2.964 .967 1.531 1059. 
1Jh. .a395 6903.1 23.23 -127.bl -77.2c 2.993 .963 1.536 1049. 
li6. .8443 6750.6 22.67 -I24.83 -711.17 3.023 .9bQ 1.535 1039. 
108. .*cr91 6601.2 22.12 -122.05 -71.10 3.051 .957 1.534 1029. 
110. .8539 b255.5 21.59 -119.27 -56.03 3.060 .955 1.5311 1018. 
112. .8588 b313.1 21.06 -116.49 -64.96 3.107 .95rr I. 534 1008. 
lib. .8638 bl74.0 20.55 -113.72 -61.90 3.134 .953 1.535 997. 
116. .86.38 6038.4 20.05 -110.95 -56.62 3.161 .953 1.536 987. 
118. ..a736 5906.1 19.57 -IO*.18 -55.75 3.187 .953 1.537 976. 
120. .8789 5777.1 19.09 -105.21 -52.66 3.213 .952 I.537 966. 
122. .8840 5651.5 16.63 -102.61 -Pq.bC 3.239 .950 1.535 956. 
I2.l. .8892 5529.0 18.18 -99.44 -116.53 3.264 .941t 1.530 947, 
126. .*9** 5909.7 17.74 -97.16 -43.4.3 3.266 .934 1.520 938. 
126. .8997 5293.3 17.31 -94.93 -40.45 3.312 .914 1.501 932. 
13t. .9053 5208.b 17.37 -91.95 -37.63 3.334 .913 1.530 934. 
132. .3107 5101.3 16.68 -49.24 -34.66 3.357 .905 1.517 92r. 
13'1. .9163 4966.1 16.42 -6b.511 -31.56 3.360 .897 1.505 915. 
130. .9219 b911.1 16.02 -83.87 -26,55 3,4+02 .869 1.492 906. 
138. .9276 4793.9 15.67 -91.21 -25.56 3.424 .881 1.489 900. 
140, .9333 ~700.8 15.37 -76.57 -22.57 3.4*5 .675 1. k88 89b. 
ib2. .9391 4605.9 15.09 -75.92 -19.5b 3.466 .669 l.S88 866. 
14.. .9649 r527.3 lb.62 -73.29 -16.60 3.487 .6b5 L.ll88 883. 
126. .9509 ‘k420.r lb.54 -7O.bb -13.61 3.506 .661 1. k92 675. 
1*8. .9568 4323.2 lb.25 -66.Jk -10.63 3.526 .*50 1.49* 868. 
153. .9b29 423LI.4 13.97 -65.k1 -7.63 3.548 .65* 1.495 861. 
152. .9691 4144.7 13.71 -b2.79 -6.64 3.5b6 .651 1.*9* 654. 
154. .9753 k053.b 13.b4 -60.17 -l.6b 3.568 .bkd 1.501 6k7. 
156. .9615 3999.9 13.17 -57.56 1.33 3.607 .8*5 1.497 842. 
159. .9878 3915.3 12.88 -5*.97 4.31 3.626 .642 1.495 63.l. 
160. .9923 38kb.O 12.56 -52.3” 7.36 3.645 .d44 1.496 325. 
lb5. 1.0107 3559.9 11.90 -45.77 14.87 3.691 .857 1.509 603. 
170. 1.0275 3586.5 11.30 -39.23 22.42 3.736 .654 1.508 787. 
175. 1.04** 3335.2 10.76 -32.73 29.96 3.780 * **4 1.507 772. 
185. 1.0627 3160.3 10.24 -26.29 37.47 3.822 .a32 1.500 756. 
185. 1.0811 3cr9.7 3.72 -19.92 44.95 3.863 .l)i> 1.*69 744. 
190. l.lOOd 2937.1 9.21 -13.63 52.37 3.953 *SO8 I. -72 732. 
195. I.1192 2828.7 6.75 -7.46 59.69 3.941 .796 I.*58 719. 
PIQ. 1.1390 2722.5 8.35 -1.35 66.96 3.976 .7Llb 1.450 709. 
210. 1.1799 2526.'1 7.61 10.67 81.46 4.049 .77C 1**43 667. 
220. I.2228 23bb.5 6.90 22.+6 35.83 4.115 .,b5 i.rEb 664. 
236. i.Zb?O 2222.9 b.32 3k.00 110.02 4.176 .760 1.ki8 bb?. 
2.0. I.3131 2133.1 5.81 u5.39 124.17 4.239 .756 1.413 631. 
250. 1.3606 2036.1 5.35 55.61 136.2t. r.296 .756 1.r05 bib. 
2br.. I.bO98 1985.5 4.43 67.62 152.21 4.351 ,753 1.365 bO4. 
27-J. i.*596 1929.6 k.56 78.uJ 165.98 4.403 .750 1.371 59%. 
280. 1.5112 1893.6 4.22 88.96 179.58 4.*52 .7*. 1.551 58b. 
290. I.5019 1861.7 3.95 99. II 191.02 4.500 .740 1.33‘ 579. 
3QJ. I.6162 1137.3 3.69 139.b1 2Ob.Zb *,5k* .733 I. 312 573. 
. TllO-PHASr BOUNOIR” 91 
T4BLE "Ia. THERHOOYN4MIC PROPERTIES OF OXYGEN 
650. BAR ISOBAR 
TEMPERATURE VOLUME 
K CN3/G 
. bl...79 .74ll 10971.7 40.25 -189.71 -1ki.35 2.150 1.137 1.639 1256. 
t.2. .7451 10920.6 39.95 -168.93 -1ro.r9 2.164 I. 132 1.637 1256. 
64. .7*92 10725.1 38.02 -185.92 -137.23 2.216 1.126 1.630 1246. 
66. .7532 10530.0 37.76 -182.93 -133.97 2.266 I.117 i.b24 1237. 
bb. .7573 10337.2 36.75 -179.96 -130.73 2.314 1.108 1.616 1226. 
70. .7614 10145.0 35.79 -176.99 -127.5b 2.361 1.093 1.611 1220. 
72. .7655 9553.3 34.86 -174.04 -124.29 2.*16 1.093 1.605 1211. 
7b. .769b 976r.2 33.98 -171.10 -1zi.06 2.45” 1.081 1.599 1202. 
76. .7737 9576.1 33.12 -lob.18 -117.69 2.493 1.072 1.593 1193. 
76. .7774 93d9.3 32.30 -165.27 -ilk.71 2.534 1.063 1.537 1184. 
80. .7821 9io4.r 31.51 -162.37 -111.54 2.57‘s 1.054 1.582 1175. 
82. .?863 9021.3 30.74 -159.49 -106.36 2.613 1.045 1.576 1166. 
8b. .7905 6640.2 29.99 -156.61 -105.23 2.651 I.037 1.571 1157. 
66. .7957 6661.1 29.27 -153.75 -102.09 2.668 1.02) 1.565 ,111,. 
2.8. .7990 84dlr.4 28.57 -150.30 -98.97 2.72* 1.02. 1.560 1139. 
90. .a533 631J.O 27.66 -1*6.07 -95.85 2.759 1.012 1.555 1130. 
92. .a077 6138.1 27.22 -1.e5.24 -92,74 2.793 l.JO% 1.551 1121. 
94. .a121 7956.6 26.57 -142.b3 -69.65 2.826 .99: 1.5f.b LI12. 
96. .8165 7602.2 25.94 -139.63 -86.56 2.659 .591 1.5r2 1152. 
98. .82"9 7638.5 25.32 -136.61, -63.48 2.891 .984 1.539 1093. 
100. .825+ 7477.7 24.75 -134.05 -*Q.~c 2.922 .P79 l.53b 1063. 
102. .a300 7319.9 26.13 -131.26 -77.33 2.952 .974 1.533 1073. 
1OC. .03*5 7165.3 23.55 -126.51 -7h.27 2.992 .LJ?G 1.531 1063. 
106. .a391 7013.8 23.00 -125.75 -71.21 3.011 .567 1.529 1353. 
lL8. .6C37 b665.5 22.45 -122.99 -b6.15 3.940 .962 1.526 1043. 
110. .***r 6720.5 21.92 -120.24 -65.09 3.066 -962 1.526 1033. 
112. .a531 6576.7 21.40 -it?.+9 -62.04 3.055 .461 1.526 1J23. 
ii*. .0579 6440.3 20.89 -114.74 -56.9b 3.122 .961 1.529 1012. 
116. .a627 6305.2 20.39 -111.99 -55.92 3.1-g .96t 1.530 1ODP. 
118. .6675 b173.4 19.90 -109.25 -52.6t 3.175 .Yb1 1.531 992. 
120. .8722 60114.9 19.43 -106.50 -49.4C 3.201 .9bJ 1.530 962. 
122. .1773 5919.5 16.Y7 -103.76 -46.7b 3.226 .95r 1.528 972. 
124. .6823 5797.3 16.51 -101.33 -43.66 3.251 *953 1.523 963. 
126. .a872 5676.2 18.08 -94.31 -rO.b4 3.275 .942 1.513 955. 
128. .a923 5562.0 17.65 -95.62 -37.63 3.299 ,923 1.494 349. 
130. .a977 5b62.0 17.70 -93.21 -36.66 3.320 ,922 1.521 951. 
132. .9029 5377.3 17.27 -90.52 -31.43 3.3*3 .91b I.513 942. 
134. .9082 5259.6 lb.61 -87.84 -26.60 3.366 .907 1.501 933. 
13 * .9136 519*. 7 16.37 -65.18 -25.60 3.366 .697 1.463 927. 
138. .9169 5073.5 lb.01 -62.56 -22.63 3.410 .083 l.b77 919. 
lb-. .924* 4983.2 15.69 -79.95 -19.67 3.431 ,862 1.671 913. 
147. .9299 ‘,889.0 15.42 -77.34 -16.90 3.h52 ,873 1.470 907. 
142. .9355 401*.2 15.16 -74.75 -13.94 3.673 .666 1.471 303. 
166. .9411 r703.1 lb.93 -72.15 -10.99 3.493 .861 l.k?b 897. 
1*4. .91rb7 4603.9 15.69 -69.58 -8.04 3.513 ,660 1. kbl 891. 
15.. .9525 4513.7 14.42 -66.98 -5.06 3.533 ,65o 1.483 88C. 
157. .9583 4422.3 14.14 -54.40 -2.12 3.553 ,653 I.*84 677. 
15c. .96+1 4329.3 13.87 -bl.83 .63 3.572 .65I 1.457 375. 
156. .9701 4262.5 13.61 -59.25 3.61 3.591 .846 1.b83 666. 




















ISOTHER” ISOCHORE INTERNAL 
OERIVATIVE DERIVATIVE ENERG” 
BAR-CH3/G SIR,% JIG 
ENTHPLPY ENTROPY cv CP 




.9821 412b.I 13.06 -51.05 9.79 3.629 .826 1.488 651. 
.9974 3945.1 12.36 -‘,7.60 17.21, 3.675 a.362 1.493 826. 
1.0133 3606.5 11.71 -ri. 13 24.73 3.720 .65d 1.467 812. 
1.0294 3619.9 11.18 -34.73 32.17 3.763 .811R l.b87 797. 
l.Ob60 3457.4 10.67 -28.39 39.60 3.605 .635 I.663 784. 
1.0530 3315.0 IO.18 -22.11 46.99 3.8115 .623 1.676 771. 
1.0807 3204.3 9.66 -15.09 54.35 3.865 .811 1.460 759. 
1.0983 3065.3 9.20 -9.40 61.59 3.922 .801 1.446 I&b. 
1.1167 2968.5 8.72 -3.77 b8.82 3.959 .792 1.427 734. 
1.1542 2782.1 8.01 8.06 63.06 4.026 .773 1.423 714. 
1.1932 2599.0 7.32 19.70 97.27 5.094 .770 I.lrlb 691. 
I.2339 2461.5 6.70 31.11 111.32 4.157 ,764 1.397 673. 
1.2756 2362.8 6.16 42.35 125.28 4.215 .761 1.392 656. 
1.3189 2246.0 5.72 53.c3 139.16 4.273 .759 1.393 642. 
I.3638 2194.8 5.29 6k.38 153.03 4.327 ,757 I.373 631. 
1.1089 2128.2 b.91 75.09 ibb.67 4.379 .753 1.360 620. 
I.+550 2090.2 4.57 65.61 160.19 *.42!3 .,I+9 1.341 612. 
1.5019 2047.8 4.26 95.92 193.54 4.475 ,743 I.324 bQb. 
1.5492 2013.2 3.99 105.99 206.59 k.520 .737 1.308 597. 
. TYO-P”lSE BOUNDARY 92 
TABLE "Ia. THERHOOYNARIC PROPERTIES OF OXYGEN 





Q BAR-C" /G 
. 62.000 .7426 11138.7 
64. .7466 10945.6 
66. .7506 10753.6 
64. .7546 10562.6 
70. .7546 10373.9 
72. .7626 lOlbC.2 
7+. .7666 4996.8 
76. .7707 9810.7 
78. .77k7 9626.2 











9252.1 31.05 -160.11 -105.31 2.bO3 
9082.9 30.31 i157.26 -102.17 2.641 
8905.7 29.59 -154.42 -99.OJ 2.677 
6730.6 28.88 -151.59 -95.91 2.713 
8557.9 26.20 -i48.77 -92.80 2.746 
6367.6 27.53 -145.97 -89.70 2.782 
6219.8 26.86 -163.18 -86.61 2.615 
805U.b 26.25 -ir0.39 -83.53 2**+* 
7892.2 25.63 -137.62 -80.46 2.660 







































































4227.7 12.65 -49.26 
4111.3 12.irr -42.86 
3905.8 11.55 -36.56 
3724.2 ll.Ob -30.32 
3575.0 10.59 -24.12 
3hb7.3 10.12 -17.97 
3326.3 9.65 -11.95 
3252.6 9.17 -5.96 
3033.0 6.3b 5.71 
2823.2 7;73 17.16 
230. 1.2053 272Q.r 
245. 1.2+36 2601.8 
250. 1.2629 2451.8 
ZbO. 1.3245 240k.9 
270. 1.3657 2327.6 
280. I.*082 2290.0 
290. 1.r510 2236.5 




bO.34 -189.34 -137.40 
39.17 -166.39 -134.13 
36.10 -163.42 -130.88 
37.09 -160.46 -127.64 
36.12 -177.51 -124.41 
35.19 -174.56 -121.20 
34.31 -171.66 -117.99 
33.+5 -166.75 -114.80 
32.63 -155.66 -111.63 





































































































i.050 1.574 1176. 
1.042 1.566 1169. 
1.033 1.56, ‘160. 
1.025 1.557 1151. 
1.019 1.552 11*3. 
I.010 1.527 li33. 
1.003 1.523 1124. 
.997 1.536 1115. 
.991 I.535 1106. 
.985 1.531 1096. 
.98Q I.529 1087. 
.977 1.526 1077. 
.973 1.525 1567, 
.971 1.52k 1557. 
.9b3 1.523 IO&?. 
.969 1.523 1037. 
.966 1.521, 1Q27. 
.969 1.525 LOiT. 
.969 1.525 1037. 
.966 1.525 997. 
.966 I.523 987. 
.961 1.518 978. 
.451 1.507 970. 
.932 1.488 964. 
.932 1.513 966. 
.926 1.5Ob 956. 
.916 I.‘+96 929. 
.908 I.477 943. 
.897 1.465 935. 





























.7b9 1.361 b99. 
.765 1.373 b83. 
.763 1.380 666. 
.760 1.363 657. 
.757 1.351 bk5. 
.752 1.331 63D. 
.747 1.317 629. 




































1 TWO-PHPISE BOUNOARY 93 
TAULE “Ia. Tl!ERHOD”NlHIC PROPERTIES CI OXYGEN 






. 62.516 .7212 11304.7 
62. .I&&1 11163.7 
66. .748d 10974.1 
bb. .7519 10765.5 
70. *7556 li597.9 
72. .7598 lOLll.3 
72. .7637 10226.0 
I.D. .7677 IQQ4eZ.J 
76. .7717 9859.5 



















































1*2. .91JZ 5rr4Q.l 
1**. .9186 5373.0 
166. .9236 5253.2 
148. .9287 51*9.4 
150. .9339 5056.4 
152. .9391 4961.2 
15*. .9442 4864.5 
156. .Y*98 4601.7 
156. .9553 4816.5 
153. .9bOb ~671.5 
155. .374* 4507.8 
175. .9869 6.22.7 
175. I.0029 4194.0 
ld0. 1.0173 3987.9 
185. l.P323 3630.1 
19d. 1.0479 3726.5 
195. 1.063k 3604.0 
Pod. 1.0795 3515.1 
2IJ. 1.1118 3281.2 









1.1602 2959.7 7.47 26.15 
1.2161 28441.9 5.85 37.19 
1.2514 2655.2 b.39 47.9* 
1.2904 2615.2 5.95 58.79 
1.3263 2527.1 5.57 59.35 
1.3679 2492.4 5.19 79.8‘ 
1.4072 2426.9 4.66 90.02 
1.2‘,67 2371.7 4.57 100.02 
ISOCHORE INTCRNAL 
OERIVITIVE tiNERG” 
BAR/K J/G JIG JIG-K 
Cli.35 -189.J5 -133.kb 
39.51 -165.84 -131.04 
38.44 -163.66 -127.78 
37.42 -ldO.%l -124.54 
36.k5 -178.01 -121.32 
35.52 -175.09 -118.11 
3b.63 -172.19 -114.91 
33.77 -169.30 -111.72 
32.94 -:b6.k2 -108e55 











31.37 -160.71 -152.23 
30.62 -157.97 -99.1” 
29.89 -155.55 -95.97 
29.19 -152.Lb -92.85 
26.50 -l49.w+ -89.75 
27.83 -1bb.66 -8b.bb 
27.I8 -1r3.86 -63.57 
Lb.55 -1ri.12 -80.5‘ 
25.93 -136.37 -77.43 







































































13.3* -50.66 22.22 3.646 
12.bi -44.hb 29.70 3.690 
11.94 -36.23 36.99 3.733 
11.41 -32.08 44.22 3.773 
10.96 -25.94 51.45 3.613 
11.51 -19.89 58.71 3.652 
10.08 -13.93 65.63 3.889 
9.61 -7.98 72.99 3.925 
8.71 3.59 66.97 3.993 
8.07 14.67 100.73 4.057 
114.57 4.119 .773 1.377 726. 
‘28.33 4.177 .769 1.354 706. 
lkl.80 4.232 .766 1.369 689. 
155.57 4.266 .763 1.350 680. 
168.97 4.337 .760 1.345 669. 
1.32.*1 4.385 .756 1.323 660. 
195.56 4.432 .751 1.310 651. 
208.53 4.~76 .71r4 1.297 643. 

































































.686 I.*32 938. 
.877 I.430 936. 
.6b9 1.k34 931. 
..a63 1.442 927. 
.859 1.453 925. 
.656 1.*59 920. 
.853 1.666 91r. 
.651 1.467 910. 
.841 I. r5* 909. 
.652 1.468 897. 
.868 l.b87 879. 
,667 1.466 662. 
.65b 1.455 8Slr. 
.842 1.~50 829. 
.62? I.rr47 818. 
.617 1.436 009. 
.803 1.429 793. 
.80 l.ki3 786. 
.767 1.367 760. 
.778 1.396 738. 
. TYO-PHASE BOUNOAR” 94 
TAILE VIA. TNERKODYNAIIC PROPERTIES OF OXYGEN 




























40.39 -le.,,71 -129.52 2.161 
39.85 -1.57.25 -127.9C 2.186 
35.77 -1w.33 -1ZS.69 2.236 
37.75 -111.*0 -121.b5 2.254 
36.77 -172..4, -115.23 2.331 
35.66 -175.55 -115.02 2.376 
31.96 -172.69 -ill.82 2.420 
34.08 -169.02 -101.63 2.463 
33.25 -lb6196 -105.46 2.504 
32.45 -164.11 -1G2.30 2.545 
.7765 9732.9 31.67 -161.28 
.7301, 9557.1 30.92 -155.46 
.7,** 9383.3 30.19 -155.65 
.7882 9211.4 29.49 -152.,6 
.7923 9OW1.7 20.60 -1SD.DLI 
.796b 887rr.2 26.13 -167.31 
.1oa* 8709.1 27.45 -1Gl.56 
.arJ+* 8546.5 26.05 -1bl.81 
.auas 8306.C 26.2, -139.0, 
.a126 0229.0 25.62 -136.35 
.5167 B67k.3 25.04 -133.64 
.a209 7922.5 2b.46 -130.93 
.a251 7773.6 23.90 -120.2, 
.8293 7627.6 23.36 -125.53 
.5335 74,r.L 22.82 -122.04 
.a377 73k4.6 22.30 -120.15 
.,420 7207.6 21.79 -117.*fl 
.,a3 7073.d 21.29 -114.77 
.a506 69b2.9 2,.5i -Ilt.Oa 
.a550 6815.2 20.1, -10Y.*P 
.a59* b690.* 19.a1 -106*7i 
.8636 b56d.6 19.42 -10*.04 
.BbdZ b449.7 ll).Yb -iOi*S, 
.a726 6333.6 16.55 -96.76 
.L1776 6267.7 18.54 -96. *9 
.*a22 b171.Y 18.12 -93.86 
.a.368 60*5.9 17.70 -91.211 
.a91a 6015.d 17.26 -88.60 
. a%* 5881.3 16.82 -clb.Ol, 
.9si2 sa00.9 16.38 -a3.*a 
.YUW 5708.9 15.95 -80.96 
.9110 5625.9 15.67 -II).*!, 
.a57 5521.4 15.50 -75.99 
.9206 5415.2 IS.40 -73.54 
.9255 5320.7 15.26 -71.07 
.9305 5223.6 15.14 -61.bl 
.935* 5125.0 15.u7 -66.16 
.9407 5916.7 1*.a7 -63.6s 
.3462 5136.9 1b.66 -61.11 
.9511 4435. I 14.*3 -58.61 
.9h3 47.35.b 13.77 -52,3k 
.97.53 4741.7 13.12 -45.e 
a99111 44a5.9 12.39 -3'). 7.3 
1.ilG49 4240.5 il.76 -33.70 
1.J190 boa*.6 Ii.29 -27.68 
1.3339 3952.2 LG.86 -21.65 
1.0*0* 3558.7 11.45 -15.76 
1.0635 3776.2 10.03 -9.35 
1.3939 3526.7 9.15 1.62 
1.12*3 3242.1 1.36 :2*75 
1.15e.0 3199.5 7.80 23.97 
1.1916 JOY*. 6 7.21 34.9r 
1.223b 2655.8 b.66 k5.56 
1.2bJ5 2825.5 6.25 56.37 
1.2455 272c..l 5.Ib b6.63 
1.,,2, 2696.7 5.*9 77.28 
I.3690 2616.b 5.15 a7.r* 
1.r35* 2552.9 4.64 97.*u 
l Tdo-PHASE BOUNOAKY 
ENT”ALP” ENlROPY cv CP 























































































































































































































































.-... ._ _. _-- _... - __. - 
TAOLE vra. THERNOOINANIC PROPERTIES OF OXYGEN 




EliTROPY cv CP 
K CH3/G JIG-K .I,‘-< 316-K 
. 63.545 .7364 11633.d 40.44 -188.31 -125.60 2.165 i.irrb 1.533 1288. 
6*. .7332 11591.e *cl.19 -187.69 -124.85 2.17b 1.14r 1.631 iLab. 
66. .743O lll+Ob.S S9.10 -Id+. IO -121.6ti 2.226 1.135 1.623 1277. 
o.3. .746(1 11222.3 38.08 -181.84 -118.36 2.275 I.126 1.616 1269. 
70. .755b 11039.5 37.09 -178.94 -115.14 2.322 1.117 1.608 1261. 
72. .754* lC856.6 36.16 -176.05 -111.93 2.367 1.1OB l.t.01 1253. 
?4. .7582 10675.3 35.26 -173.18 -108.73 Z.&l1 1.099 1.595 124". 
76. .7625 10495.2 34.39 -170.32 -105.55 2.453 1.090 I. 588 1236. 
Id. .7658 10316.r 33.56 ‘lb,.47 -102.38 2.492 i.0.32 1.581 1228. 



















3963.3 31.97 -161.62 -96.08 2.57, I.065 I.568 12li. 
97a9.1 31.22 -159.02 -32.35 2.611 1.05, 1.562 1203. 
961b.8 30.49 -156,23 -a9.a3 2.647 1.043 1.556 119r. 
9b46.b 29.78 -153.45 -86.72 2.683 1.041 1.553 Ildb. 
9278.1 29.09 -150.69 -83.k.3 2.718 1.33‘. 1.544 1177. 
9111.9 2d.42 -1r7.94 -80.511 2.752 I.G27 1.539 1169. 
8948.0 27.76 -145.23 -77.47 2.765 1.023 1.534 1160. 
878b.5 27.13 -ibZ.bl -74.41 2.61, 1.514 I.529 1151. 
A627.i 26.51 -139.75 -71.35 2.tl4.3 1.60'1 i.525 1142. 
8471.1 25.90 -137.04 -68.30 2.*79 1.30‘4 1.~22 11.33. 
102. .6127 8317.3 25.32 -134*3* -65.26 2.909 ,999 1.51s 1121. 
10*. .6167 6166.3 211.74 -131.65 -62.23 2.339 .936 1.516 1115. 
106. .(12d8 aoia.1 24.18 -128.96 -59.2L 2.9~8 .993 1.51b 1106. 
10d. .se*s 7872.7 23.63 -126.28 -56.17 2.996 .YY1 I.513 1096. 
110. .a2a9 7730.2 23.10 -123.61 -53.15 3.02* .490 1.512 1136. 
112. .*331 7590.7 22.56 -120.94 -50.13 3.‘51 .990 1.512 1077. 
11*. ..5372 7454.1 22.07 -118.26 -47.1L J.07d .996 1.512 1367. 
Lila. .0414 732G.6 21.57 -115.59 -*4.Lia 3. lilr. .991 1.513 105,. 
lid, .8bS5 7190.0 21.08 -ii2.92 -41.05 3.130 .Y92 1.513 1067. 
123. .5497 7062.3 20.61 -1iU.25 -36.02 3.155 .992 1.513 1538. 
122. .a540 6337.7 20.15 -107.59 -35.CO 3.10‘ .993 1.513 1029. 
124. .a502 6815.9 19.69 -104.93 -31.9P 3.205 ,985 1.505 1020. 
12e. .Ob25 6697.0 19.25 -1o2.29 -28.97 3.223 .575 1. *94 1013. 
I28. . at68 6W0.8 18.82 -99.07 -26.OG 3.252 .957 I.475 1007. 
130. .a716 6519.5 18.78 -97.s5 -23.3, 3.273 .95'3 1. k')ll 1308. 
132. ,876 
134. .a.8 al 
6427.2 10.37 -94.63 -20.37 3.235 .455 I.*89 IJOJ. 
6298.2 17.35 -92.23 -17.39 3.118 .950 1.482 991. 
136. .8853 6285.9 17.51 -89.59 -14.34 3.340 .942 I.-.63 36,. 
135. .8697 6141.6 17.08 -87.05 -ii.42 3.362 .533 1.b52 978. 
ICO. .89** 6064.9 16.63 -84. *9 -8.47 3.383 .422 1.r33 971, 
i-2. .a991 5973.6 lb.19 -81.97 -5.56 
164. .9039 5912.1) 15.76 -79.47 -2.65 
146. .93ar 5785.5 15.45 -77.05 .I6 
14a. .9139 5678.9 15.30 -74.64 2.96 
1SP. .9177 5580.7 15.27 -72.22 5.73 
152. .9225 5481.7 15.21 -69.81 8.60 
154. .9271 5381.2 25.15 -67.$,l il.40 
1Sb. .9321 51L)b.Z 15.16 -6r.95 14.28 
158. .9378 5456.0 14.97 -62.39 17.33 
160. .9b23 5189.5 14.81 -59r96 20./b 
165. 19549 5061.2 14.23 -53.73 27.44 
175. .9686 5G69.4 13.55 -47.35 34.99 
175. .9809 c7.52.3 12.93 -111.21, 42.14 
1110. .9935 45om.a 12.20 -35.22 49.23 
115. 1.006(1 $326.9 11.58 -29.26 56.32 
1'35. l.JPlE 4234.6 11.17 -23.23 63.50 
195. 1.03CA 4110.6 10.78 -17.46 70.56 
200. 1.0495 ko36.2 10.38 -11.59 77.bl 
210. 1.0777 3769.b 9.57 -.22 91.39 
22A. 1.1057 3k34.9 a.74 lO.Bi 104.74 
233. 1.1382 3439.7 8.07 21.98 118.72 
260. 1.1700 3352.1 7.55 32.91 132.36 
250. 1.1930 3053.5 7.02 -3.36 145.26 
260. 1.2339 3035.2 6.51 5r.15 159.0s 
279. 1.2665 2924.3 6.12 64.52 172.17 
2aa. i.3ola 2902.3 5.77 74.94 185.59 
290. 1.3353 2810.5 5.44 85.05 198.54 































































































. TWO-PHASE BOUNDARY 96 
TABLE VI.. TNERMODYNAMC PROPERTIES OF OXYGEN 
900. BAR ISOBAR 




BAR-C It BAR/K JIG 
ENWALP” ENTROP” cv CP 













.7379 11797.0 40.49 -118.01 -121.65 2.161 1.146 1.631 1295. 
.7106 11613.9 39.43 -155.17 -115.51 2.217 1.139 1.623 1257. 
.755* 1143b.8 33.co -152.25 -115.27 2.265 1.130 1.616 1279. 
.I481 11255.5 37.61 -179.37 -llZ.tS 2.312 I.iZi 1.608 1271. 
.7511 11075.1 35,*7 -176.50 -101.84 2.357 I.112 1.601 1263. 
.7555 10595.7 35.56 -173.66 -105.62 2.421 I.iO4 1.594 its*. 
.7593 10717.5 32.69 -170.79 -102.46 2.4*4 I.J95 1.557 12*5. 
.7630 105*0.4 33.55 -167.96 -39.29 2.485 i.dBb 1.580 1233. 
.7667 10362.7 33.05 -165.15 -96.14 2.525 l*"7& 1.573 1230. 
.7705 io190.5 32.26 -162.34 -93.oc 2.563 l.Ol? 1.567 1222, 
14. .I763 iOOi7.9 31.51 -159.55 -89.07 2.601 1.062 1.561 1214. 
86. .77d0 9847.1 39.77 -155.75 -86.75 2.b38 1.054 i.554 1205. 
81. .7118 9678.1 30.06 -154.02 -83.65 2.b73 I."*6 1*5*5 1197. 
9n. .7856 9511.1 29.37 -151.27 -80.56 2.703 i.u33 1.543 118.0. 
92. .739* 9346.1 25.70 -140.53 -77.48 2.7b2 1.032 1.537 1110. 
94. .7933 9133.b 23.9, -145..30 -74.41 2.775 l.JZi 1.532 1171. 
96. .7971 9023.0 27.50 -143.09 -71.35 2.807 1.520 1.527 1163. 
93. .dOlO 8865.0 26.75 -140.39 -68.36 2.839 1.014 1.523 1154. 
100. .a9*9 8709.5 26.10 -137.70 -65.26 2.869 1.004 1.519 ll*5. 
102. .8088 5556.5 25.59 -135.01 -62.22 2.899 1.005 1.516 1136. 
10*. .d127 5406.2 25.01 -132.34 -59.19 2.923 i.002 1.513 1127. 
101. .8167 5255.6 2C.65 -129.67 -56.17 2.953 I.000 1.511 1117. 
108. .dZOb 8liJ.l 23.90 -127.60 -53.15 2.986 .Y98 1.510 1108. 
1lJ. .dPU 7971.9 23.37 -12b.311 -50.13 3.014 .997 I.509 1099. 
112. .82db 7532.0 22.54 -121.6.3 -47.11 3.04l .991 i.509 1009. 
114. .A326 7696.5 22.33 -119.02 -44.09 S.G68 .997 1.509 1079. 
116. .d3b6 7563.2 Pi.33 -116.37 -41.07 3.094 .998 I.510 1070. 
ill. .b4G7 7432.5 21.35 -113.71 -38.05 3.120 .Y99 1.510 1060. 
120. .dws7 7305.3 29.87 -111.06 -35.03 3.1-S .999 I. 510 1051. 
122. . we88 7180.7 20.41 -108.41 -32.01 3.170 ,998 1,507 1042. 
12*. .d524 705LI.9 19.96 -105.76 -29.60 3.194 .393 1.502 1033. 
126. .8571 6939.9 19.51 -1oJ.lr -26.60 3.218 1981. 1.491 1026. 
128. .8612 6823.7 19.0.3 -100.54 -23.03 3.2*2 .965 1.472 1020. 
130. .a659 6766.8 18.97 -98.35 -2o.*i 3.262 .961 1.486 1519. 
132. .d702 6678.1 16.61 -95.74 -17.42 3.285 .965 i.s01 1013. 
134. .d745 0546.1 10.19 -93.15 -14.s5 3.3C7 .560 1.470 lJO4. 
136. .d793 6542.3 17.75 -95.52 -11.38 3.330 ,953 1.+59 ILlll1. 
138. .ddJ5 6398.0 17.33 -87.93 -8.46 3.351 .945 1.450 991. 
140. .8080 6325.2 16.88 -as.** -5.52 3.372 .93* 1.432 9e.r. 
lk2. .a925 6234.7 16.43 -82.93 -2.bE 3.393 .923 i.r13 977. 
144. .d972 t.i*n.i 15.99 -80.*2 .32 3.613 .911 1.390 971. 
irb. .9015 6045.0 15.57 -78.02 3.12 3.433 .899 1.375 962. 
148. .3059 5934. * 15.17 -75.63 5.90 3.451 .a117 1.357 953. 
15d. .310C 5836.9 IS.04 -73.25 8.63 3.b70 ,875 1.357 951. 
152. 19129 5735.0 15.63 -70.89 11.46 3.488 .866 1.367 352. 
15.. .9194 5633.5 15.13 -60.53 12.21 3.506 .658 I.387 354. 
156. .923P 5292.1 i5."8 -66.17 16.98 3.524 .85J 1.425 945. 
156. .3300 5793.4 15.12 -63.56 20.1* 3.54r .a49 1.311 473. 
IbG. .334G 5436.9 15.12 -61.21 22.84 3.561 .152 1.*39 958. 
165. .9462 5334.6 ib.69 -55.54 3O.li 3.606 .a70 1.467 9Y9. 
170. .9597 5406.4 
175. .9713 5084.2 
Idi. .Pd30 4763.1 
185. .9955 4569.2 
190. 1.0092 4483.9 
195. 1.0223 4359.6 
2"J. l.Jl.S r295.2 
213. 1.0630 4009.5 
220. 1.0887 3613.3 








































































24s. 1.1507 3617.2 
250. 1.1764 32-8.2 
200. 1.2102 32bw.P 
270. 1.2&05 3121.5 
263. 1.2742 SIE9.0 
29J. 1.3053 3002.5 















TABLE YIQ. THERHOO1NAMC PROPiRrIES OF OXYGEN 













84. .7713 10243.7 31.79 -160.06 -.5E..73 2.592 I.016 1.559 1224. 
8b. .7750 10074.3 31.05 -157.30 -83.66 2.626 1.059 1.553 1216. 
dd. .77&l 9906.6 30.34 -154.55 -80.58 2.664 1.05: 1.547 1207. 
93. .7824 9720.1 29.64 -151.82 -77.49 2.699 I.044 1.541 1199. 
92. .7862 9577.1 28.97 -149. ‘0 -74.41 2.733 1.037 1.535 1191. 
94. .7899 9415.4 28.31 -146.39 -71.34 2.765 1.031 1.530 1182. 
90. .7937 9256.0 27.67 -143.69 -68.23 2.798 1.025 1.525 1174. 
98. .797* 9099.0 27.05 -lrl.ilO -65.24 2.829 1.020 1.521 1165. 
ICG. .BC12 8944.3 26.*4 -138.32 -62.20 2.865 1.015 1.517 1156. 
lC2. .8050 8792.1 25.85 -135.65 -59.17 2.890 I.011 1.514 1147. 
LO.+. .BGBJ 8642.5 25.27 -132.99 -56.15 2.919 1.008 1.511 1138. 
IVb. .a127 8495.5 24.71 -130.33 -53.13 2.948 1.005 1.509 1129. 
10.5. .8165 8351.3 24.16 -127.61 -50.11 2.976 1.004 1.506 1120. 
1‘0. .8204 8209.7 23.62 -125.03 -47.10 3.604 1.004 1.507 1110. 
112. .a243 8071.0 23.10 -122.39 -44.08 3.G3‘ 1.004 1.507 1101. 
II*. .e2a2 7935.1 22.59 -119.75 -41.07 3.053 1.004 1.507 1091. 
lib. .a321 7802.0 22.09 -117.10 -38.05 3.G(14 1.005 1.507 lOb2. 
118. .BSbO 7671.7 21.60 -114.46 -35.04 3.110 1.006 1.505 1072. 
IZU. .64dd 7544.3 21.12 -111.82 -32.02 3.135 1.006 1.507 1063. 
122. .d439 7419.7 20.66 -109.18 -29."1 3.160 1.005 1.505 1054. 
124. .8U79 7297.6 20.20 -106.55 -26.00 3.104 1.001 1.500 ‘046. 
126. .8519 7178.8 19.76 -103.94 -23.01 3.200 .991 1.*89 1038. 
12s. .5559 7062.4 19.33 -101.35 -20.04 3.232 .973 1.469 ‘033. 
13". .8605 7009.9 19.08 -99.19 -17.44 3.252 .976 1.476 1030. 
132. .8647 6325.2 10.76 -96.60 -14.45 3,274 .974 1.476 1024. 
13** . c.be.8 6790.0 1.5.42 -94.03 -11.49 3.297 .970 1.475 1016. 
136. ..5735 be.OO.2 17.98 -91.39 -8.40 3.319 .9b3 1.456 1014. 
136. .8775 6650.9 17.56 -88.87 -5.51 3.341 .955 I.448 ‘004. 
143. .8819 6582.1 17.12 -86.33 -2.55 3.362 .946 i.43i 998. 
142. .0863 6492.3 16.68 -83.82 .33 3.383 .935 1.413 990. 
144. A901 6442.0 16.22 -81.31 3.32 3.403 
146. .8949 6302.6 15.78 -7.3.91 6.11 3.422 
l48. .a991 6189.0 15.37 -76.53 8.89 3.44: 
150. .3035 6089.5 14.97 -74.16 11.67 3.460 
152. .9078 5986.4 14.72 -7115.4 14.41 3.478 
154. .a21 5582.1 14.73 -69.54 17.11 3.496 
156. .9159 5308.4 14.01 -67.30 19.71 3.512 
158. .9229 6144.7 15.01 -64.62 23.05 3.534 
160. .9262 5675.6 15.02 -62.38 25.61 3.550 




















170. .9516 5753.2 14.43 -43.07 40.53 3.640 .a72 1.428 971. 
175. .9624 5392.1 13.01 -*3.92 47.50 3.680 .Bbb 1.439 927. 
180. .9732 5017.9 13.27 -38.04 54.41 3.719 ,656 1.454 923. 
165. .9851 4807.6 12.57 -32.13 61.45 3.750 .a44 1.434 904. 
19J. .99*3 473G.4 11.02 -26.19 68.65 3.796 .a31 1.390 890. 
195. 1.010.3 4606.5 il.28 -20.48 75.55 3.832 .a19 1.369 878. 
200. 1.0244 4553.4 10.98 -14.70 82.62 3.868 ..310 1.366 376. 
210. 1.0495 4246.9 IO.29 -3.58 96.13 3.934 .799 1.37b ass. 
220. 1.0729 3782.5 9.62 7.15 109.07 3.394 .7¶4 1.414 821. 
230. 1.1640 3922.0 8.68 15.50 123.37 4.051 .789 1.328 812. 
240. 1.1333 3890.2 8.04 29.31 136.98 4.116 ,784 1.296 802. 
250. 1.1561 3439.9 7.68 39.36 149.19 4.166 .782 1.355 772. 
263. 1.1687 3452.5 7.13 SG.22 163.14 4.220 .77B 1.319 765. 
270. 1.2170 3317.2 6.64 60.45 176.OL 4.269 .774 1.305 748. 
280. 1.2494 3316.4 6.26 70.52 189.51 4.318 .769 1.205 744. 
290. 1.2784 3195.0 5.93 no.77 202.22 4.363 .7fa3 1.286 734. 
306. 1.3975 3099.3 5.64 90.58 214.80 4.405 .757 I.284 725. 
YOLUNE ISOTHERH ISOCHORE INTERNAL 
OERIVATIVE DERIVATIVE ENERGY 
EAR-CH3/G BARIK JIG 
ENTHALFV ENTROPY cv CP 




.7357 1‘959.3 40.54 -107.66 -117.77 2.172 1.150 1.630 1302. 
.7303 11828.9 39.75 -185.56 -115.42 2.208 1.143 1.624 1296. 
.7420 ‘1646.8 3.5.71 -182.67 -112.18 2.256 1.134 l.bl6 1288. 
17256 11469.5 37.72 -179.79 -108.96 2.303 1.125 1.601 1280. 
.7493 11291.0 36.77 -176.93 -105.75 2.348 1.117 1.601 1272. 
.7529 11113.4 35.86 -174.08 -102.55 2.392 I.105 1.594 1264. 
.756b 1093s.9 34.99 -171.25 -93.37 2.434 1.099 1.586 1256. 
.7603 lG761.5 34.15 -168.43 -96.21 2.475 1.091 1.579 1248. 
.7639 10567.5 33.34 -165.63 -93.05 2.515 l.J.33 1.573 1240, 
.7676 10414.6 32.55 -162.84 -19.92 2.554 1.074 1.566 1232. 
. T!.!q-PHASE BOUNDARY 96 
TARLE VI& TNERHOOYNAIIIC PROPERTIES OF OXYGEN 
1111. BAR ISOBAR 
TEHPERATURE ENTNALPV ENTROPY cv CP 
K 









l bS.060 .7343 12‘20.6 40.58 -187.30 -113.87 2.175 1.152 1.628 1309. 
66. .73bP 12036.6 40.07 -115.94 -112.34 2.199 1.147 1.624 1305. 
61. .7396 llIS~.S 39.03 -113.06 -109.10 2.247 1.139 1.616 1297. 
70. .7*32 1lbIl.i 30.03 -iao.i9 -105.A7 2.294 1.130 I.‘08 1240. 
72. .7468 11504.4 37.00 -177.34 -102.66 2.339 1.121 1.601 1282. 
74. .7504 il32A.6 36.16 -174.51 -99.47 2.383 1.112 1.593 1274. 
76. .7540 iilS3.7 35.2A -171.69 -96.29 2.425 1.104 1.586 1266. 
7a. .7576 10980.0 34.44 -168.80 -93.12 2.466 1.095 1.579 ‘258. 
EO. .7612 lOA07.5 33.62 -166.09 -19.97 P.SOcl 1.017 1.572 1250. 










.76A4 10466.6 32.07 -160.55 -83.71 2.583 1.071 1.558 1234. 
.7721 10291.5 31.33 -157..50 -10.60 2.619 1.0‘4 1.552 1226. 
.7757 10132.‘ 30.61 -155.07 -77.50 2.655 1.056 1.546 121.5. 
.7793 9967.5 29.91 -152.35 -74.41 2.669 1.049 1.540 1210. 
.7830 9.30419 29.23 -i49.62 -71.34 2.723 1.043 1.534 120‘. 
.7867 9644.3 28.57 -146.94 -61.27 2.756 1.036 I.529 ‘193. 
.7903 9485.9 27.33 -144.25 -65.22 2.78.5 1.031 I.524 11.34. 
.79*0 9329.7 27.3i -141.5A -62.1ll 2.A20 1.026 1.519 1176. 
.7977 9175.8 26.70 -13.3.91 -59.14 2.850 1.021 1.515 1167. 












.1)051 8875.4 25.53 -133.61 -53.09 2.410 1.014 1.509 1149. 
.a019 8729.0 24.3‘ -130.96 -50.01 2.938 I.012 1.507 1140. 
.a126 A5.55.2 24.4‘ -128.33 -47.06 2.967 1.011 1.506 1131. 
.0164 8444.1 23.87 -125.69 -44.05 2.934 1.010 1.505 1122. 
.8202 8305.7 23.35 -123.06 -41.05 3.021 1.010 1.505 Lli2. 
.8239 8i70.0 22.03 -120.43 -3.5.04 3.048 1.011 1.505 1103. 
.a277 8037.1 22.33 -1‘7.80 -35.03 3.C74 1.012 1.505 1093. 
.A316 7906.9 21.A4 -115.17 -32.01 3.100 1.013 1.506 10.54. 
.A354 7779.5 21.36 -112.54 -29.00 3.125 I.014 1.505 1075. 
.8392 7654.9 20.90 -109.91 -25.93 3.150 1.013 1.503 1066. 
‘24. .A431 7533.0 20.44 -107.30 -22.93 3.175 1.009 1.497 1058. 
126. .8469 7413.8 20.00 -104.69 -20.00 3.198 .999 1.487 1050. 
121. .850.5 7297.3 19.56 -102.12 -17.04 3.222 .Y81 I. 467 1045. 
‘30. 18554 7249.2 19.17 -49.97 -14.44 3.242 .984 1.466 1039. 
132. .a594 716.5.5 11.87 -97.40 -11.45 3.264 .9.52 I. 466 1035. 
132. .8634 7030.1 1.9.55 -94.85 -8.51 3.287 .979 l.kbB 1027. 
‘36. .8680 7054.0 18.20 -92.20 -5.40 3.310 .972 1.453 1027. 
130. .a719 6900.3 17.79 -89.70 -2.51 3.331 .965 1.446 1017. 
140, .876‘ 6835.7 17.35 -87.16 .45 3.352 .956 1.430 1011. 
i42. .LBOV b7b6.7) 16.92 -84.65 3.38 3.373 .947 i.414 1004. 
144. .c..54.5 6700.7 16.46 -82.15 6.34 3.393 .936 1.392 998. 
‘46. ..3087 6556.2 16.02 -79.75 9.12 3.412 .925 1.377 988. 
146. .8928 6440.0 ‘5.57 -77.37 11.90 3.431 .913 1.357 478. 
‘50. .8970 6338.7 ‘5.16 -75.01 14.69 3.450 .901 1.339 970. 
152. .90i2 6233.6 14.76 -72.69 17.42 3.468 .889 1.321 962. 
154. .9052 6127.4 ‘4.38 -70.42 20.11 3.486 .871 1.304 954. 
‘56. .POLJ 5193.3 I4.26 -68.33 22.47 3.501 .869 1.373 906. 
158. .9162 6511.2 ‘4.71 -65.55 26.06 3.524 .A55 1.296 993. 
lb". .9186 5905.0 ‘4.84 -63.42 21.46 3.539 .856 1.360 969. 
‘65. .9305 5.573.5 ‘5.10 -57.43 35.62 3.583 .a1 1.423 9.51. 
170. ,344J 6110.2 14.830 -51.03 43.37 3.629 .A71 I. 414 99‘. 
‘75. .9541 5706.7 14.30 -45.15 50.26 3.669 . d66 1.436 973. 
180. .9641 5271.6 ‘3.71 -39.36 57.05 3.707 .856 1.453 946. 
185. .)753 5042.v 13.13 -33.49 b4.04 3.745 .846 1.441) 329. 
190. .YB8‘ 4974.1 ‘2.3‘ -27.52 71.29 3.784 .A34 I.400 913. 
‘95. l.OOG1 4851.0 11.65 -21.82 78.19 3.820 .823 1.369 898. 
200. 1.0133 4810.9 ‘1.15 -16.08 85.25 3.856 .a13 1.344 892. 
PIal. 1.0370 4481.9 ‘0.58 -5.09 98.61 3.921 .*01 1.365 874. 
220. 1.0582 3935.3 IO.02 5.43 ill.25 3.980 .796 1.425 839. 
235. i.0891 4164.2 9.09 16.90 125.81 4.045 .792 1.334 837. 
240. 1.117‘ 4171.4 8.22 27.76 139.52 4.103 .78.3 1.273 821. 
25J. 1.1375 3628.5 7.9‘ 37.57 ‘51.32 4.151 .785 1.343 700. 
260. 1.169‘ 3659.0 7.43 48.42 165.33 4.206 .7¶‘ 1.31A 786. 
ZIG. 1.1957 3511.7 6.94 58.62 178.19 4.255 .778 1.307 768. 
LBO. I.227d 3524.4 6.46 69.00 191.70 4.304 .77‘ 1.271 762. 
291. 1.2540 3386.1) 6.16 78.87 204.27 4.348 .767 1.278 751. 
300. 1.28‘3 3281.b 5.87 88.61 216.74 4.390 .7‘0 1.277 742. 
. TWO-PHASE BJUNOAR” 99 
TABLE vb. THERHODYNAMIC PROPERTIES OF OXYGEN ON THE SATURATION BOUNDARIES 
VOLUME ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY TEMPERATURE PRESSURE cv 
BTU/LB-R DE‘. R PSIA FT3/LB 
UE~IVATIVE DERIVATIVE ENERGY 
FT -PSIA/LB PSIA/R BTU/LB 
97.846 .021 .01226 2020.79 
97.046 .021 ‘544.928 32.76 
100. a031 .01231 1986.17 





122. .596 .01285 1639.30 
122. .596 68.400 40.66 
256.12 -73.601 
18.774 
124. .731) .01290 i‘08.40 251.75 -72.805 
124. .73.5 56.142 41.35 .01 19.080 
126. .907 .01296 1577.50 247.48 -72.009 
126. .907 46.409 41.82 .01 19.381 
12.5. 1.106 .01301 1546.14 243.29 -71.209 
12.5. 1.106 38.623 42.52 .Ol 19.678 
130. 1.340 .01306 1516.17 239.18 -70,413 
130. 1.340 32.349 43.21 a01 19.979 
132. 1.614 .01312 1485.73 235.14 -69.617 









142. 3.746 .Oi34O ‘335.42 215.69 -65.620 









4.366 .01346 1305.68 212.19 -64.820 
4.366 10.911 46.93 .03 t2.014 
5.065 .01352 1276.41 208.55 -64.020 
5.065 9.52057 47.33 *04 22.234 
5.850 .G1358 1247.13 204.94 -63.215 
5.850 8.34097 47.86 .04 22.569 
6.729 .01364 1217.06 20i.37 -62.415 













.042 ,61236 ‘954.11 
.042 803.617 34.15 
307.01 -81.559 
15.703 
.058 *Of240 1922.05 
.058 598.723 34.85 
301.12 -80.764 
lb.012 
.079 .01245 1890.22 
.079 451.576 35.55 
295.46 -79.968 
lb.322 
.105 .0125G 1851.62 
.lG5 344.567 36.24 
293.00 -79.172 
‘6.632 
.I39 .01255 1827.02 
,139 265.816 36.94 
284.72 -78.376 
16.942 
.181 .51260 1795.43 
.1.at 207.202 37.40 
279.62 -77.580 
17.247 
.234 .01265 1764.06 
.234 163.106 38.10 
274.66 -76.784 
17.557 
.300 .51270 1732.70 
.300 129.594 38.80 
269.84 -75.988 
17.862 
.380 .01275 1701.57 











1.931 .01317 1455.53 231.18 -68.817 
1.931 23.103 44.37 *01 20.5‘8 
2.297 .01323 1425.33 227.27 -68.021 
2.237 19.688 44.84 .02 20.865 
2.710 .01320 1395.13 223.42 -67.220 
2.718 16.866 45.30 no2 z:*153 
3.199 .01334 1365.16 219.63 -66.420 











































































































.260 .39.3 3786. 
.155 .217 463. 
,259 ,348 3757. 
.I55 .217 466. 
.*59 .398 3730. 
.I55 .217 472. 
.258 .398 3704. 
.155 .21fJ 476. 
,257 .398 3681. 
,155 .2lS 479. 
.25b .398 3655. 
.155 .218 486. 
.255 .39x3 3632. 
.155 .218 489. 
.255 .39.9 3606. 
.I55 .218 492. 
.253 .398 3583. 
.I56 .218 499. 
.252 .398 3560. 
.I56 .2IB 502. 
.251 .398 3533. 
,156 .2l.5 505. 
.250 .39.4 3510. 







.248 .398 3461. 
.I56 .210 515. 
.246 .398 3438. 
.156 .219 522. 
.245 .399 3415. 
.I56 .219 525. 
.244 .399 3359. 
.156 .219 531. 
.242 .399 3366. 













.23.5 .400 3294. 
,156 .220 545. 
.237 .400 326.5. 







.234 .401 3218. 

































DEC. R PSIA 
TABLE Vb. TNERtlOOYNAflIC PROPERTIES OF OXYGEN ON THE SATURATION BOUNDARIES 


















50.42 .OI 24.165 33.A02 1.27342 .15, .ers 581. 





50.65 .09 24.419 34.150 1.26A40 .15, .229 584. 





3.2A13A 51.11 .I1 24.664 34.4,6 1.26362 .I59 .230 534. 
lbb. 
166. 
15.053 . 0 14I6 992.50 174.00 -55.962 -55.91s .71241 .219 .407 
15.013 
2923. 
2.95957 51.34 .12 24.909 34.821 1.25584 .159 .231 587. 
168. 20.173 101423 965.55 i70.70 -55.149 -5s. 097 .71726 .217 .408 
168. 20.173 
2897. 
2.67604 51.5, .13 25.150 35.144 1.25430 .I‘0 .233 591. 
170. 22.443 .01430 930.60 167.43 -54.33fz -54.275 .72204 .21b .40, 
170. 
2067. 
22.443 2.4256, Sl.Lll .14 25.352 35.462 1.24976 .160 .234 594. 
172. 24.902 .01437 912.12 164.17 -53.518 -53.454 .72682 .215 .409 283,. 
172. 24.902 2.203‘6 52.04 .16 25.610 55.772 1.24546 .I60 .235 594. 
174. 27.560 .01445 885.87 160.94 -52.705 -52.632 .73160 .214 .410 
174. 
280,. 
27.560 2.00663 52.27 .17 25.834 36.073 i.24116 ,161 .237 597, 
176. 
~176. 
30.428 .Ol453 859.04 157.73 -51.888 -51.806 .73631 .ZIE .412 2176. 
30.421 1.83091 52.27 .19 26.054 36.370 1.23709 ,161 .239 600. 
17,. 33.516 .01460 834.06 154.54 -51.066 -50.976 .74092 ,212 .413 2746. 
171. 33.516 1.67409 52.51 .21 26.264 36.654 1.23301 .162 .240 600. 
iE.0. 36.834 .01468 808.73 151.37 -50.244 -50.145 .74546 .zio .414 2717. 
180. 36.834 1.533‘1 52.51 .23 26.471 36.929 1.22920 .162 ,242 604. 
1.32. 40.392 .01476 7lJ3.64 148.23 -49.418 -49.311 .75000 .209 .415 2684. 
‘82. 40.392 1.40754 52.74 .25 26.673 37.200 1.22514 .163 .245 604. 
Id4. 44.201 .01485 759.01 145.10 -48.592 -48.472 .75454 .208 .4‘7 2651. 
1.54. 44.201 1.29413 52.74 .28 26.867 37.458 I.22156 .I63 .247 607. 
18b. 48.272 .01493 734.62 141.99 -47.766 -47.63, .75908 .207 .41, 2‘18. 
186. 48.272 1.19177 52.74 .30 27.052 37.708 1.21773 .164 .249 610. 
188. 52.616 .01502 710.69 138.91 -46.936 -46.790 .7636? .2 07 .420 2585. 
‘88. 52.616 1.09935 52.74 .33 27.237 37.945 1.21415 .I65 .251 610. 
190. 57.243 .GiS‘O 686.99 135.85 -46.101 -45.942 
190. 57.243 1.c1573 52.51 .36 27.409 38.177 
.206 .421 2552. 
.165 .254 610. 
192. 62.164 .01519 663.76 132.81 -45.267 -45.090 
192. 62.164 .93980 52.51 .39 27.577 38.396 
.205 .*23 2520. 
.I66 .256 614. 
194. 67.390 .01528 640.76 129.79 -44.428 -44.239 
194. 67.390 .87076 52.27 .42 27.736 38.603 
.205 .425 2484. 
.I67 .259 614. 
196. 72.333 .01538 618.22 126.80 -43.589 -43.37, 
196. 72.333 .8"797 52.04 .46 27.891 38.801 
.427 2051. 
.262 617. 
198. 78.803 .01547 596.15 123.81. -42.741 -42.518 
198. 78.803 .750‘3 52.04 .49 28.037 38,990 
.429 2415. 
.266 617. 
200. 85.012 .01557 574.31 120.90 -41,894 -41.649 
260. 85.012 .69824 51.58 154 28.175 39.166 
.432 2379. 
.269 617. 
2c2. 91.571 .01567 552.94 li8.00 -41.042 -40.775 
202. 91.571 .65019 51.34 .58 28,304 33.326 
.43k 2342. 
.273 617. 
204. 98.492 .01578 532.03 115.12 -40.186 -39.902 





206. 105.785 .01581 511.35 112.29 -39.330 -39.016 
206. 105.785 .56577 50.65 .67 28.536 39.618 
.440 2267. 
.281 620. 
208. 113.463 .Gl599 43i.37 109.49 -38.465 -3.3.130 
20,. 113.463 .52845 50.18 .72 28.639 39.743 
.443 223‘. 
.2,5 620. 
210. 121.537 .01610 471.63 
210. 121.537 .49417 49.95 
a446 2195. 
.2,9 620. 
2‘2. ‘30.519 .01622 452.11 





















214. 138.921 .01633 433.29 













































































TABLE Vb. THERNODlNAlIC PROPERTIES OF OXYGEN ON THE SATURATION BDUUDARIES 
VOLUtlE ISOTHERH ISOCHORE INTERNAL ERTHALPY ENTROPY cv 
DERIVATIVE OERIVATIVE ENERGY 
OEG. R PSIA FT3/LE FTB-PSIAILB PSIAlR BTU/LB BTU/LB BTU/LB-a 
CP VELOCITY _. _--..- 
! ETUILI-R BTU/LI)-R FT/S 
222. 178.960 .016a4 361.50 91.22 -32.274 
222. 178.960 .33623 46.23 1.20 29.087 
224. 190.139 .01690 344.54 88.85 -31.367 
224. 190.139 .31604 45.54 1.28 29.104 
226. 2o1.aro .Q1712 327.81 86.56 -30.446 
226. 201.8i0 .29730 44.a4 1.37 29.112 
22a. 213.9a6 .01726 311.32 84.35 -29.521 
228. 213.986 .27968 43.91 1.47 29.104 
230. 226.680 .01742 295.23 a2.22 -28.588 
230. 22b.680 .26334 42.91 1.58 29.087 
232. 239.903 .0175a 283.90 79.72 -27.650 
232. 239.903 .24797 42.05 1.69 29.048 
234. 253.671 .01775 267.41 78.34 -26.686 
234. 253.671 .23371 41.12 1.81 29.001 
236. 267.995 .01792 251.15 76.35 -25.709 
236. 267.995 .22025 39.96 1.94 28.932 
238. 212.890 .01*10 234.65 73.66 -24.720 
238. 282.890 .207‘0 3a.00 2.07 2a.a46 
240. 298.370 .01*29 21.5.62 71.03 -23.722 
240. 29a.370 .19575 37.64 2.22 20.742 
242. 314.448 .Olb50 202.82 68.45 -22.711 
242. 314.44a .1*453 36.41) 2.38 2a.ua 
244. 331.139 .01571 187.02 65.94 -21.617 





340.459 .01894 171.46 63.49 -20.646 
348.459 .1‘403 33.92 2.73 28.304 
366.424 .01917 157.05 61.16 -19.580 
366.424 .I5458 32.53 2.92 20.110 
250. 3a5.04a .01943 142.42 50.70 -1a.501 
250. 385.04Q .14561 30.90 3.14 27.aa6 
252, 404.350 .01970 127.55 56.16 -17.411 
252. 404.350 .13712 29.51 3.37 27.532 
254. 424.346 ."I999 114.31 53.58 -16.292 
254. 424.346 .lZPli 27.65 3.62 27.340 
256. 445.056 .02031 101.76 51.0a -15.143 
256. 445.056 .i2142 26.02 3.90 27.013 
258. 466.499 .02065 89.21 4Q.Sb -13.965 
25.5. 466.499 .I1405 24.16 4.20 26.634 
260. 418.696 .02102 77.13 46.09 -12.747 
260. 4aa.696 .10700 22.30 4.54 26.204 
262. 511.670 .02143 66.21 43.63 -11.487 
262. 511.670 .1002a 20.44 4.92 25.714 
264. 535.446 .02119 55.76 4l.lb -10.174 
264. 535.446 .09371 1a.35 5.35 25.i46 
C266. 560.051 .02241 46.00 311.70 -8.794 
266. 560.051 .05730 16.03 5.84 24.473 
268. 515.516 .02301 36.4) 36.10 -7.331 
268. 585.516 .oaoa9 13.48 6.42 23.687 
270. 611.878 .02372 27.Qa 33.4a -5.756 
270. 611.87a .07465 10.92 7.11 22.719 
272. 639.181 .02459 19.52 30.69 -4.014 
272. 639.101 .06840 9.76 7.94 21.562 
274. 667.482 .02574 12.55 27.62 -2.Olb 
274. 667.462 .06183 5.34 a.99 20.052 
276. 696.865 .02746 5.50 24.08 .490 
276. 696.Q65 .05446 1.39 10.49 17.a62 
27). 727.505 .031aa lb.71 
27a. 727.505 .04325 13.61 
27a.246 731.387 .03673 15.94 

































































.203 .471 1972. 
.lbO .324 622. 
.202 .476 1939. 
.181 .331 620. 
.202 .4a2 1906. 
.lbS .339 620. 
.201 .4*9 1373. 
.1a4 .347 620. 
.200 .495 IQ41i 
.lbS .356 621. 
.LOO .497 1808. 
.1*7 .36b 617. 
.199 .512 1785. 














.I96 .sso lb24. 
.195 .431 610. 
.I96 .564 1570. 
.I96 .44a 610. 
.I97 .sai 1532. 







.197 .619 1440. 
.202 .SI4 604. 
.197 .645 1391. 
.204 .543 600. 
,198 ,670 1339. 
.206 ,576 600. 
.I99 .I01 1286. 
.209 ,616 597. 
.201 .739 1234. 
.211 .664 594. 
.202 .789 1181. 
.214 .722 591. 
.205 .a46 1125. 
.217 .79b 587. 
.207 .919 1073. 
.220 .a92 567. 
.210 I.QIb 1017. 
.223 I.023 584. 
.213 1.154 955. 
.227 1.212 581. 
.217 I.345 896. 
.232 1.515 577. 
.222 1.609 030. 
.238 I.767 577. 
.22* 2.281 761. 
.246 3.193 568. 
.239 4.287 67b. 





TlBLE VIb. YHERNOOYhIC PROPERTIES OF OXYGEH 
1. PSIA ISOBAR 
TE”PERAWRE VOL”“E 
OEG. R F13hJ 







1 126.975 : :::;: 















320.06 -83.210 -83.207 .50129 .260 
313.15 -.52.353 -32.351 .50994 ,259 
29n.27 -80.364 -80.362 .52935 ,258 
214.73 -71.376 -78.373 .54756 ,255 
272.24 -76.336 -76.3b4 .56554 .253 
260.58 -711.397 -74.394 ,58248 .250 
2119.61 -72.405 -72.603 .59873 .247 
tk5.43 -71.611 -71.616 .6049b .246 
.008 19.526 27.378 1.38440 ,156 
.OOb 19.999 21.039 1.38955 .156 
.007 20.779 29.133 1.397bG .156 




















4b.34 .a07 22.339 
50.03 .007 23.119 
5i.73 .006 23.89b 
53.42 *OG6 24.677 
55.11 .OPb 25.456 
56.00 .006 26.235 
53.49 .a06 27.013 
60.17 .006 27.192 
bl.16 .005 23.570 
63.55 .oa5 29,3bb 
195. 65.31555 65.23 .a05 30.126 42.221 1.47502 
200. 66.9963b 66.92 .Ll05 JO.904 43.310 1.4b354 
205. 6.3.67694 6.5.60 .005 31.682 441.399 l.k.3892 
210. 10.35727 70.20 .a05 32.460 45.4.3.5 1.49*16 
215. 72.03738 71.97 .a05 33,231 46.577 1.49929 
220. 73.71730 73.65 .a05 34,015 k7.666 1.50C29 
27.5. 75.39703 75.33 .a04 34.791 41.754 1.50919 
230. 77.07660 77.01 .004 35.570 49.843 1.51397 
235. 11.75601 78.70 .aar 36.340 50.931 1.51865 
240. b0.43529 60.38 .a04 37.125 52.020 1.52324 
2*5. 82.11443 (12.06 .aok 37.903 
255. 83.79345 83.74 .OC4 38.b30 
255. 85.47237 85.42 .004 39.457 
260. b7.1511b 87.10 .004 40.235 
265. bb.b2Yb9 41.78 .oa4 ‘dl.OiZ 
270. 90.50852 90.46 .G04 b1.789 
275. 92.1b706 92.14 .GOb b2.56, 
280. 93.86452 93.82 .a04 43.3+4 
2.55. 95.5*391 95.50 .oa* k4.121 
290. 97.2222~ 97.18 .003 44.898 
295. 9.b.9ao50 Yb..ab .a03 115.675 
300. 1ao.571)70 l”O.54 .a03 46.b53 
310. 103.93495 103.90 .003 r8.007 
32a. 1117.29099 107.2b .Ga3 49,561 
330. 110.62687 110.62 .C‘3 51.116 
360. ii4.00259 ILJ.Y, .003 52.670 
350. 117.55017 117s33 .003 5k.225 
361. 120.71362 120.69 ,003 55.780 
370. 12k.06897 12*.05 .‘G3 57.335 





















390. 130.77938 130.76 .a03 60.446 84.663 1.62889 
400. 13*.33445 134.11 .a03 62.003 86.141 1.63**0 
411. 137.r.39*5 13,.*7 .602 63.559 89.019 1.63978 
*20. 140.84438 140 ..a3 .a02 65.117 91.198 1.64103 
‘30. 14*,19925 144.16 .oaz 66.675 93.377 1.65016 
4*0. 147.55407 147.5* .OGZ 69.23k 95.557 1.65517 
450. 150.YGb83 150.89 .002 69.794 97.733 1.66007 
463. 152.26355 ij’r.25 .GO2 71.355 99.920 1.6648, 
471. 157.61822 157.61 .a02 72.917 ioz.ia3 1.66956 













.602 76.0*4 106.473 1.67367 
.ac2 77.610 108.660 1.68309 
.002 79.178 110.849 1.68742 
*CO2 80.747 113.039 1.69168 
.a02 92.318 115.232 1.69535 
.OOP bS.891 ill.rr26 1.69995 
ISOTHERH ISOCHORE INTERNAL 
OERIVATIVE OERIVATIVE ENERGY 
Fl3 -PSIA/LB PSIA/R BTU/LB 
ENTHALPY ENTROPY 
BTU/LB BTU/LB-R 
CV CP VELOCITY 
OF souno 




































































































































~.-- -.-. -- ._....,., . __ 
TABLE vlb. THERMOOYNA,,IC PROPERTIES OF OXYGEN 
5. PSIA IsoB&= 
TE"PERATURE VOLUME 
OEG. R FTa/LB 











l 145.823 .01351 



















1291.07 210.37 -64.420 -64.408 .65?99 .233 .lrOl 3205. 
1270.93 268.87 -64.090 -64.078 .66026 .233 .4al 3194. 
l.7.44 .035 22.268 31.139 1.31332 .15? .2*2 558. 
48.91 ,034 22.930 32.117 I.31960 ,157 .222 567. 
50.67 .O33 23.720 33.225 1.32687 .156 .222 577. 
52.43 .G32 24.509 34.332 1.33390 .156 .221 586. 
54.17 ,031 25.298 35.L37 1.34070 .15b .221 596. 
55.91 .030 26.085 36.541 1.34729 .156 .22i 605. 
57.65 *a29 26.87i 37.L43 1.35369 ,156 .22a 614. 
59.3.5 .a23 27.856 38.74L 1.35388 .156 .22J 623. 
61.11 .a27 28.441 39.844 i.36541 ,156 .22I 632. 
62.33 .02? 29,225 00.943 1.37177 .156 -220 640. 
195. 12.99504 cr.55 
200. 13.33433 66.2, 
205. i3.67346 37.98 
210. 14.01229 69.69 
215. 14.35090 71.40 
220. 14.60931 73.11 
225. 15.02753 74.01 
230. 15.36558 76.52 
235. 15.70347 78.22 
240. 16.04122 79.92 
245. 16.31014 81.62 
250. 16.71634 (13.32 
255. 17.05372 85.01 
260. 17.39100 116.71 
265. 17.72819 88.40 
270. 18.06521 90.10 
275. 18.40229 91.79 
200. 18.73922 93.41 
285. 19.07607 95,1* 
290. 19.41286 96.87 
295. 19.74959 98.56 
300. 20.01626 leO.25 
310. 20.75943 103.62 
320. 21.43240 lU7.00 
330. 22.10519 110.37 
340. 22.77714 113.75 
350. 23.45034 117.12 
363. 24.12272 120.49 
370. 24.79499 123.06 
350. 25.46716 127.23 
390. 26.13923 130.59 
400. 26.81123 133.96 
410. 27.48315 137.32 
420. 2.5.15500 140.69 
430. 28.82679 144.05 
440. 29.49853 147.42 
450. 30.17021 L50.73 
460. 30.84155 154.14 
470. 31.51344 157.50 
480. 32.18499 160.86 
490. 32.2.5650 164.23 
500. 33.52797 167.59 
510. 34.19942 170.95 
520. 34.87083 174.31 
530. 35.54222 177.67 
540. 36.21358 131.03 
ISGTHERH ISOCHORE INTERNAL 
XRIVATIVE DERIVATIVE ENERGY 
FTJ-PSIPIL.0 PSIAlR BTUlLB 
POZi.l? 320.06 -83.203 -83.198 .50129 .26O .39-l 3736. 
1986.65 313.17 -02.355 -82.344 .50993 .259 .398 3753. 
1906.66 298.29 -30.366 -80.355 .52933 .258 .398 3693. 
1.527.41 284.75 -78.378 -78.3C.E .5478b .255 .398 3631. 
174.5.T.4 272.26 -76.389 -76.37, .56552 ,253 .399 3510. 
1670.76 263.60 -74.399 -74.307 .58246 .25a .399 3515. 
1593.36 249.63 -72.408 -72.396 .59d?l *24? .398 3453. 
1516.62 239.2c -70.415 -70.403 .61434 .24r .399 3390. 
t440.60 229.23 -63.420 -68.ka8 .b2940 .240 .399 3329. 





















30.009 42.041 1.31747 .156 .22c 649. 
30.792 43.138 1.38303 ,156 .219 651. 
31.575 44.235 1.38824 ,156 .219 666. 
32.357 45.331 1.39373 .15b .219 674. 
33,139 46.426 1.39888 ,156 .219 6s.2. 
33.921 27.521 i.kC391 ,156 .219 690. 
34.702 48.615 i.40.583 .156 .219 69.3. 
35.483 49.709 1.41364 .156 .2:9 706. 
36.264 50.803 1.41635 ,156 .219 713. 
37.044 51.896 1.42295 .156 .219 721. 
37.824 52.989 1.42746 .15b .219 729. 
38.604 54.081 1.43167 .I56 .2i8 736. 
39.382 55.174 1.43620 .156 .215 744. 
40.164 56.266 1.44044 .156 .ZIB 751. 
40.944 57.35, 1.4r46C .15b .218 758. 
41.723 58.449 1.44868 .ljb .ZlB 765. 
42.502 59.540 1.45268 .156 .213 772. 
43.231 65.631 1.45661 .156 .ZlR 779. 
44.060 61.722 1.46048 .156 .218 786. 



























45,61.5 63.904 1.46850 ,156 .219 901. 
46.397 64.994 1.47166 .I56 .2i8 807. 
Q7.954 67.175 1.‘.7831 .156 .218 020. 
49.511 69.355 1.48573 .156 .218 634. 
51.068 71.535 1.49244 .156 .218 841. 
52.625 73.714 1.49595 .156 .218 959. 
54*182 75.894 1.50527 .I56 .218 872. 
55.739 78.073 1.51141 .156 .218 884. 
57.295 80.252 1.51738 .I56 .218 897. 
58.853 82.432 1.52319 .I56 .Zi) 909. 
60.410 84.611 L.52885 .I56 .218 921. 
61.968 86.791 1.53437 .156 .218 932. 
63.526 88.971 1.53975 .I56 .218 944. 
65.0fJ4 91.152 1.54501 .I56 .215 955. 
66.643 93.333 1.55014 .156 .218 966. 
68.203 95.515 1.55516 .156 .PlO 97.5. 
69.764 97.698 1.56006 .I56 .218 989. 
71.326 99.881 1.56486 .156 .ZIB 999. 
72.0.59 102.066 1.56956 .156 .219 1010. 
74.453 104.252 1.57416 .156 .219 1021. 
76.011 106.439 I.57667 .15? .219 1031. 
17.505 108.627 1.58309 .157 .219 1042. 
79.153 110.317 1.51743 .I57 .219 1052. 
80.723 113.008 1.59168 .157 .219 1062. 
02.294 115.202 1.59586 .157 .219 1072. 
83.863 117.397 1.59996 .I57 .220 10.52. 
ENTHALF" ENTROFY cv 
BTU/LB BTUILB-R BTUILB-FI 
CP "ELOCIT" OF SOUND 
BTU/C+R FTIS 
1 TWO-PHASE BOWOLRY 
104 
TABLE VIb. THER”ODYNl,,IC PROPERTIES OF OXYGEN 
10. PSiA ISOBIR 
TEMPERATURE VOLU”E 
OEG. R FT3 /LB 
w 97.860 .Oi226 2021.46 320.06 -33.208 -33.1.56 .50130 .260 .398 37.56. 
100. .01231 1937.02 313.20 -82.357 -82.335 .50990 ,259 .398 3751. 
105. .01243 1907.0-s 29.5.32 -80.369 -80.346 .52931 .258 .39cl 3694. 
110. .01255 1627.34 284.77 -76.380 -78.357 .54731 ,255 .399 3631, 
115. .01267 1749.23 272.23 -76.391 -7b.363 .56550 .253 ,391 3571. 
120. .0123O 1671.22 260.63 -74.402 -74.373 .56243 .250 .398 3511. 
125. .a1293 1593.83 249.65 -72.4ii -72.337 .59869 ,247 .398 3451. 
130. .01306 1517.10 239.23 -70.416 -70.394 .61432 .244 .399 3391. 
135. .01320 i441.10 229.26 -66.424 -68.399 .62931 .240 .399 3335. 




' 155.995 .013.53 








1291.60 210.40 -64.424 
1218.29 201.39 -62.418 
1146.07 192.61 -60.405 
1131.04 190.39 -60.004 
49.61 ,067 23.646 
51.15 .a65 24.292 
52.97 .063 25.093 
54.73 .Obl 25.091 
56.58 .059 26.600 
56.37 .o57 27.433 
60.15 .056 28.277 













.233 .401 3205. 
.230 .402 3141. 
.226 .403 3575. 
.226 .403 3362. 
,158 .226 574. 
*I56 .225 512. 
a157 .225 592. 
.15? .22* 601. 
*I57 ,223 611. 
.157 .223 620. 
.I57 .222 629. 
.157 .222 633. 
195. 6.45445 b3.69 .053 29.860 41.812 1.33366 a157 
ZOO. 6.62619 65.45 .asi 30.650 42.920 1:33927 .156 
205. 6.79764 67.20 .050 31.439 44.026 1.34473 .I56 
210. 6.96854 60.95 .049 32.227 45.131 1.35006 .I56 
215. 7.13980 70.69 *C47 33.014 46.235 1.35525 .156 
220. 7.31056 72.43 ,046 33.801 47.338 1.36132 .156 
225. 7.43112 74.16 .O45 34.587 48.440 1.36526 ,156 
230. 7.65151 75.09 .a44 35.372 49.541 1.37012 .156 
235. ?.BZi74 77.62 .a43 36.157 50.641 I.37465 .15b 
240. 7.99132 79.34 .042 36.942 51.740 1.37948 .156 
245. 8.16176 81.07 .a41 37.726 52.839 1.38401 .I56 
250. 8.33156 82.79 .a40 38.509 53.937 1.33844 .I56 
255. 8.50129 e4.50 .a40 39.292 55.034 1.39279 .15b 
260. 8.67089 86.22 .G39 40.075 56.131 1.39705 .I56 
265. 3.84039 87.93 .038 40.357 57.227 1.40123 .156 
27a. 9.00980 89.64 .037 ki.640 54.323 i.k'J5.32 .I56 
275. 9.17913 91.35 .a37 42.421 59.419 1.40934 .156 
230. 9.34837 93.06 .036 43.203 60.514 1.41329 .I56 
205. 9.51754 94.77 .035 r3.9e.4 bl.bCB 1.41716 .I56 
290. 9.63665 96.47 .a35 U2.766 62.703 1.42097 .I56 
295. 9.85569 98.18 .a34 45.547 
303. 10.02466 99.88 .a34 46.327 
310. iO.36246 103.28 .032 k?*BB(I 
320. 10.70005 106.68 .o31 49.449 
330. 11.a3747 iia.07 .a30 51.009 
340. 11.37473 113.46 .03t 52.566 
350. 11.71185 116.85 .929 54.123 
360. I2.04605 120.24 .028 55.687 
370. 12.38573 123.62 .02? 57.246 











390. 13.05921 130.38 .a26 60.364 
400. 13.39583 133.76 .025 61.924 
410. 13.73236 137.14 .024 63.433 
420. 14.06683 140.51 .t24 65.043 
430. 14.40524 143..59 .023 66.604 
440. 14.74159 147.26 .023 6.5.165 
450. 15.07789 150.63 .a22 69.727 
460. 15.4i414 154.01 .t22 71.290 
470. 15.75034 157.33 .a21 72.854 











490. 16.42263 164.11 .OPO 75.985 iGb.395 1.53556 .157 
500. 16.75873 167.48 .a20 77.553 133.585 I.53998 .I57 
510. 17.89479 170.85 .c23 79.122 110.777 1.54432 .I57 
520. 17.43082 174.22 .019 10.692 112.969 1.54858 ,157 
530. 17.76632 177.53 .019 02.265 115.164 1.55276 .15? 
540. 18.102OO 180.95 .a19 83.839 117.360 1.55686 .I57 
ISOTHERN ISOCHORE INTERNAL 
DERIVATIVE OERIVATIVE ENERGY 
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TIBLE VIb. THERMOOYNAHIC PROPERTIES OF OXYGEN 
14.696 PSI4 ISO8Aft 
TEHPERATURE VOLUME 
DEG. R F&LB 
c 97.867 .01226 202i.74 320.07 -83.208 -83.174 .50131 ,260 .398 3787. 
100. .01231 1907.40 313.22 -82.359 -82.326 .5092.8 .259 ,390 375.5. 
105. .01243 1907.4.¶ 290.34 -80.371 -80.337 .52929 ,255 .398 3b94. 
110. .01255 1028.25 284..50 -70.382 -78.348 .54779 .255 .393 3632. 
115. .01267 1749.65 272.31 -76.394 -76.359 .5654.5 .253 ,398 3571. 
120. .OlPe.O 1671.65 260.65 -74.404 -74.370 .5.5241 .250 .398 3511. 
125. .a1293 1594.28 249.68 -72.414 -72.379 .59667 .247 .398 3451. 
130. .01306 1517.56 239.25 -70.421 -70.306 .61430 ,244 .399 3391. 
135. .01320 1441.57 229.28 -60.427 -60.391 .62935 .240 .399 3330. 
140. .01334 1366.39 219.69 -66.429 -66.393 .643BI .237 .400 3269. 
145. .01343 1292.10 210.42 -64.421 -64.391 .65793 .233 .401 3206. 
150. .01364 I210.8O 201.42 -62.422 -62.384 .67154 .230 ,402 3142. 
155. .013?9 1146.60 192.64 -60.410 -60.372 .68473 .226 .403 3076. 
160. .01396 1075.60 1114.06 -58.391 -51.353 .69755 .223 .*a5 3008. 
1 lb2.343 .a1403 1042.77 180.10 -57.442 -57.404 .70344 .221 .405 2975. 
l lb2.343 3.58148 50.01 .096 24.461 34.207 1.26754 ,159 .229 52.3. 
165. 3.64606 51.81 .a95 24.893 34.c.15 1.27126 ,158 .229 52.8. 
170. 3.76705 53.70 .091 25.704 35.955 1.27307 .I56 .227 598. 
175. 3.8.5741 55.56 .088 26.512 37.090 1.28465 ,158 .227 60.3. 
180. 4.00724 57.41 .005 27.316 38.221 1.29102 ,158 .22b 617. 
185. 4.12659 59.24 .083 28.119 39.348 1.29719 ,157 .225 626. 
190. 4.24553 61.06 .0.50 es.919 40.472 1.30319 ,157 .224 635. 
195. 4.36409 62.87 .078 29.717 41.593 1.30901 ,157 .224 644. 
200. 4.48232 b4.67 .076 30.514 42.712 1.31468 ,157 .223 653. 
205. 4.60025 66.46 .074 31.309 43.828 1.32019 ,157 ,223 662. 
210. 4.71792 68.24 .072 32.103 44.942 1.32556 .157 .223 670. 
215. 4.33535 70.01 ,070 32.896 46.054 1.33079 .157 .222 672.. 
220. 4.95256 71.78 .069 33.688 47.165 1.33590 .I57 .222 617. 
225. 5.06957 73.54 .067 34.470 48.274 1.34088 ,156 .222 695. 
230. 5.13640 75.30 .065 35.268 49.382 1.34575 ,156 ,221 703. 
235. 5.30307 77.05 .064 36.057 50.406 1.35051 .I56 .221 711. 
240. 5.41958 73.80 .062 36.845 51.593 1.35516 ,156 .221 715. 
245. 5.53596 80.55 .Obl 37.632 52.697 1.35972 .156 
250. 5.65222 82.29 .060 38.419 53.800 1.36417 ,156 
255. 5.76835 84.02 .059 39.205 54.903 1.36854 ,156 
260. 5.8.5438 05.75 .05? 39.991 56.004 1.37282 .156 
265. 6.00030 67.49 ,056 40.776 57.105 1.37701 *I56 
270. 6.11614 09.21 .055 41.561 58.205 1.38112 .I56 
275. 6.23189 90.94 .a54 42.345 59.304 1.38516 .156 
2.50. b.34755 92.66 .053 43.129 60.403 1.38912 .156 
255. 6.46315 94.38 .052 43.913 61.501 1.39300 .156 
290. 6.57567 96.10 ,051 44.696 62.599 1.396L)Z .156 
295. 6.69413 97.82 .050 45.479 63.69b 1.40057 .156 
300. 6.80953 99.53 .050 46.262 64.792 1.40426 ,156 
310. 7.04016 102.96 .048 47.82b 66.985 1.41145 .I56 
320. 7.27059 106.37 .046 49.390 69.175 1.41840 .156 
330. 7.50084 109.79 .045 50.953 71.365 i.42514 .156 
340. 7.73094 113.20 .044 52.515 73.553 1.43167 .156 
350. 7.96089 116.60 .a42 54.077 75.74i I.43801 ,156 
360. 8.19073 120.00 .Okl 55.638 77.920 1.44417 .I56 
370. 8.42044 123.40 .OkO 57.199 .50.114 1.45016 .156 
310. 5.65006 126.80 .a39 58.760 32.300 I.45599 ,156 
390. 8.87959 130.19 .OSI 60.321 34.4a5 1.46167 .156 
400. 9.10903 133.58 .037 61.802 06.671 I.46720 .156 
4io. 9.33840 136.97 .036 63.443 83.856 1.47260 ,156 
420. 9.56770 140.35 .a35 65.005 91.042 1.47766 .I56 
430. 9.79694 143.74 .034 66.567 93.227 1.40301 .156 
440. 10.02612 147.12 .034 bB.129 95.413 1.48803 .I56 
450. 10.25525 150.50 .033 69.692 97.600 1.49295 .156 
460. 10.48433 153.83 ,032 71.256 99.787 1.49775 .156 
470. 10.71336 157.26 ,031 72.021 101.976 1.50246 .156 
450. 10.94236 160.b3 ,031 74.337 104.165 1.50707 ,156 
490. 11.17132 164.01 ,030 75.954 106.355 1.51150 ,157 
500. il.40024 167.33 .029 77.523 101.546 I.51601 ,157 
510. 11.62913 170.76 .029 79.092 110.739 1.52035 .I57 
520. 11.85799 174.13 .028 .50.664 112.933 1.52461 .157 
530. 12.08652 177.50 .oes 82.237 115.129 1.52850 .157 















































































CV C? VELOCITY 
OF SOUND 
BTU/LB-R BTU/LB-R FllS 





DEG. R FT3lLB 
. 97.2468 .01226 
.01231 
.01243 
ISOTHERM ISOWORE INTERNAL 
DERIVATIVE OERIVATIVE ENERGY 
FT3-PSIAILB PSIAIR BTU/LB 
ENTHALPY ENTROPY CV 




















2021.76 320.07 -BJ.ZOB -13.174 .50131 .260 .39.5 3767. 
1987.43 313.22 -12.360 -82.325 .50981 .259 .391 375.5. 
1907.51 298.34 -80.371 -10.337 .52929 .25B .398 3694. 
IBZB.ZB 2.54.BO -70.383 -7B.348 .54779 .255 ,391 3632. 
1749.6.5 272.31 -76.394 -76.359 .56547 .253 .391 3571. 
1671.61 260.66 -74.405 -74.319 .5.5241 .250 .398 3511. 
1594.31 249.63 -72.414 -72.378 .598bb .247 .398 3451. 
1517.59 239.25 -70.422 -70.335 .a429 .244 .399 3391. 
1441.60 229.28 -68.427 -68.390 .62935 .240 .399 3330. 
1366.42 219.70 -66.429 -66.392 .6438B ,237 .400 3269. 
145. .01348 1292.i3 21C.42 -64.428 -64.391 .65793 .233 .401 3206. 
150. .01364 i218.83 201.42 -62.422 -62.3Bk .67154 ,230 .402 3142. 
155. .01379 1146.63 192.65 -60.410 -60,372 .68473 .226 .403 3076. 
160. .01396 1075.63 114.06 -50.391 -50.352 .69755 .223 .405 3001. 
l 162.696 .01405 1037.89 179.50 -57.299 -57.260 .?0432 .221 .406 2971. 
l 162.696 3.51472 50.d? .098 24.505 34.267 1.266611 .I59 .229 584. 
165. 3.56964 51.74 .097 24.880 34.795 I.26991 .158 .229 51.5. 
170. 3.63833 53.62 .093 25.692 35.936 1.27672 .151 .res 598. 
175. 3.80640 55.49 .090 26.500 37.073 I.2.533l .I53 .22? 60.3. 
110. 3.92393 57.34 .a.57 27.305 33.205 1.28968 .I58 .226 617. 
185. 4.04098 59.18 .a85 2B.iO.5 39.333 1.29587 .15? .225 626. 
190. 4.15761 61.00 .082 28.909 40.457 1.3010b .157 .225 635. 
195. 4.27386 62.82 .080 29.708 41.579 1.30769 ,157 .224 644. 
200. 4.38975 64.62 .0?1 30.505 42.692. 1.31336 .157 .224 653. 
205. 4.50541 66.41 *a?6 31.301 43.815 1.31887 .I57 .223 662. 
210. 4.62077 68.19 .C?4 32.095 44.930 I.32425 .I57 .223 670. 
215. 4.73519 69.97 .0?2 32.830 46.043 1.32941 .I57 .222 678. 
220. Il.15078 71.74 .070 33.680 47.154 1.33459 .157 .222 637. 
225. 4.96549 73.50 .06.¶ 34.471 48.263 1.33958 .I56 .222 695. 
230. 5.08aoi 75.26 .067 35.261 49.371 1.34445 .I56 .PZi 703. 
235. 5.19436 ??*OP .Ob5 36.050 50.478 1.34921 .I56 .22i ?ll. 
240. 5.30857 78.77 .a64 36.039 51.514 1.35337 .I56 .221 718. 
245. 5.42264 80.51 .CbP 37.626 52.683 1.35842 ,156 .221 726. 
250. 5.53658 82.25 ,061 33.413 53.792 1.36288 .I56 .221 734. 
255. 5.65020 03.99 .060 39.200 54.894 1.36725 .I56 .220 741. 
260. 5.76412 85.72 .a59 39.986 55.996 1.37152 .15b .22a 749. 
265. 5.87773 87.46 .057 40.771 57.c97 1.37572 .156 .22C 756. 
270. 5.99125 89.19 .056 41.556 58.197 1.37913 .I56 .220 763. 
275. 6.10469 90.91 .a55 42.340 59.297 1.38387 .I56 .220 771. 
280. 6.21805 92.63 .054 43.124 60.396 1.38783 .I56 .22a 771. 
2.55. 6.33133 94.36 ,053 43.908 61.491, 1.39172 .I56 .220 7.55. 
290. 6.44450 96.0.5 .052 44.692 62.592 1.39553 .I56 .22a 792. 
295. 6.55769 97.79 .051 45.475 63.689 1.39929 .I56 
300. 6.67077 99.51 .051 46.257 64.786 1,4029? a156 
310. 6.89678 102.93 .049 47.822 66.979 1.41016 .156 
323. 7.12258 106.36 .C4? 49.336 69.170 1.41712 .I56 
330. 7.34821 iC9.77 .04b 50.949 71.359 1.42386 .I56 
340. 7.57368 113.18 .044 52.512 73.548 1.43039 .156 
350. 7.79901 116.59 .043 54.073 75.736 I.43673 .I56 
360. 3.02422 119.99 .a42 55.635 77.923 1.44239 .156 
370. 8.24931 123.39 .a41 57.196 8a.iic 1.44388 .i56 











390. 8.69921 l30.18 .039 60.315 84.481 1.46035 .156 
400. 3.92402 133.57 .038 61.880 86.667 1.46592 .156 
410. 9.14877 136.96 .63? 63.441 88.052 I.'r?lSZ .156 
420. 9.37344 140.34 .036 65.002 91.038 l.kTG59 .15b 
430. 9.59806 143.73 .035 66.564 93.224 1.48173 .156 
440. 9.(12261 147.11 .034 68.127 95.410 1.48676 .156 
450. 10.04711 150.49 .a33 69.690 97.597 I.49167 .lSb 
460. 10.27157 153.87 .C33 71.254 99.784 I.49643 .156 
470. 10.49598 157.25 .032 72.819 101.973 I.50118 .156 



































106.352 1.51031 .I57 
108.544 1,51*74 .15? 
110.736 1.51908 .157 
il2.93I 1.52334 .15? 
115.12b 1.52752 .15? 

































TABLE VIb. THERHOOYNAHIC PROPERTIES OF OXYGEN 
. TYO-PHASE BOUNOLR" 
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TPBLE Vlb. THERHOOYNIMIC PROPERTIES OF OXYGEN 
ZC. PSI4 ISGBPi 





ENTHALFI ENTROPY cv 




. 97.875 .01226 2CPZ.CS 320.07 -83.207 -83.162 .50131 .260 .395 3787. 
100. .a1231 1987.84 313.24 -82.362 -82.316 .519.56 .259 .398 3758. 
105. .012*3 1907.93 293.36 -30.373 -80.327 152927 .253 .398 3694. 
110. .C1255 ISPY. 264.32 -75.385 -78.339 .5*777 .255 ,398 3632. 
115. .GlZbT 1750.13 272.33 -76.397 -76.350 .56545 .253 .39s 3571. 
l2C. .a1283 1672.lr PbC.68 -7r.407 -74.360 .58239 .25C .399 3511. 
125. .01293 1594.7d 249.70 -72.ri7 -72.369 .53e.611 .2k? .398 3452. 
130. .@I306 1518.08 239.28 -711.425 -70,377 .6142? .244 .3Y9 3391. 
135. .Ci32a 14‘2.10 229.31 -63.431 -68.382 .62933 .240 .399 3331. 
i40. .@I334 1366,93 219.72 -66,433 -66.384 164336 .23? .4CC 3269. 
145. .01346 1202.66 Pia. -6r.432 -64.382 .65?90 .233 .,a1 3236. 
150. .@I363 1219.37 201.45 -62.426 -62.376 .6?151 .23a .*02 3142. 
155. .a1379 1147.19 192.68 -60.414 -LO.363 .6847V .226 ,453 3J76. 
160. .01395 1076.21 184.lJ -58.396 -53.344 .69752 .223 .*05 3008. 
165. .@I412 1006.54 175.68 -56.369 -56.317 .71ovc .219 .4Ob 2939. 
l i67.840 .a1423 967.60 170.97 -55.213 -55.161 .7169r .219 .409 2399. 
l It?.340 2.t0739 51.59 .129 25.129 35.119 I.25464 .I60 .232 595. 
170. 2.73t63 52.43 .I27 25.465 35.62C L.25761 .159 .L32 595. 
175. 2*82?10 54.38 .I23 26.306 36.778 1.26431 .159 .23a 604. 
180. 2.91677 56.29 .118 27.123 37.925 I.27079 .I59 .229 6111. 
105. 3.cabC3 58.19 .115 27.93b 39.C69 1.27706 .158 ,228 621. 
190. 3.09484 b3."7 .lll 28.746 40.208 1.23313 .158 .227 633. 
195. 3.13325 t1.q3 .1oa 23.55LI 11.3i.3 l.i890i .I56 .227 642. 
200. 3.27132 63.78 .105 30.358 42.474 1.29475 .I55 ,226 651. 
205. 3.35907 65.61 .I02 31.ibl 43.601 1.30332 .I57 .225 659. 
ZIJ. 3.44654 67.43 .G99 31.962 44.726 I.30574 .I57 .225 668. 
215. 3.53376 69.25 .C97 32.761 45.848 1.31102 .157 .22r 676. 
22C. 3.62075 71.05 .094 33.558 46.967 1.31617 *I57 .224 bB5. 
225. 3.70754 72.84 .092 34.354 48.035 1.32119 .I57 .223 693. 
230. 3.79415 74.63 ,090 35.149 49.zac 1.32639 .15? .223 701. 
235. 3.33058 76.41 .088 35.942 50.314 1.33038 .I57 .223 709. 
240. 3.96686 78.19 .086 36.735 51.426 1.33556 .I57 .222 717. 
245. 4.05300 79.95 .0.34 37.526 52.536 1.34014 .I57 
250. 4.13901 81.72 .c32 38.317 53.645 I.34463 .I56 
255. 4.22490 83.48 .080 39.107 54.753 1.34901 a156 
260. 4.31063 85.23 .a79 39.896 55.860 1.35331 .I56 
Pb5. 4.39636 86.98 .0?7 k0.684 5b.966 i.35752 .156 
270. 4.4t.194 88.73 .a76 41.472 58.07C 1.36165 ,156 
275. 4.56744 90.47 .0?4 42.259 59.174 1.36570 .I56 
230. 4.65285 92.21 .a73 43.046 60.277 1.36968 .I56 
235. 4.73819 93.95 ,071 43,332 61.379 I.37353 .I56 
290. 4.82346 95.68 .07a 44.617 62.481 1.37741 .156 
295. 4.30366 97.41 .069 45.402 63.532 1.39117 .156 
300. 4.99381 99.14 .C68 46.187 64.682 1.33437 .156 
310. 5.16392 102.59 .a65 47.756 66.800 1.392VB .I56 
320. 5.33334 106.03 .063 49.323 69.077 1.39906 .156 
330. 5.50357 109.47 .Obl 50.889 71.272 1.40581 ,156 
340. 5.67315 112.90 .059 52.455 13.465 1.41236 .156 
350. 5.04239 116.32 .058 54.019 75.657 I.41871 .I56 
360, 6.01190 119.74 ,056 55.583 77.343 1.42433 .I56 
370. 6.18110 123.15 .055 57.147 80.038 1.430.5.4 .I56 
380. 6.35020 126.56 .053 53.710 82.227 1.43672 .156 
390. 6.51920 129.97 .052 60.273 84,416 1.44241 a156 
400. 6.6.5012 133.37 .050 61.835 8b.baE 1.44795 .I56 
410. 6.85697 136.77 .049 63.398 88.793 1.45335 ,156 
420. 7.02575 140.17 .043 64.961 90.981 i.45.362 .I56 
430. 7.19447 143.56 .047 b6.525 93.169 1.46377 .156 
440. 7.36312 146.96 .a46 68.089 95.358 1.46830 .15b 
450. 7.53173 150.35 .a45 69.653 97.547 L.47372 .I56 
460. 7.70029 153.74 .a44 71.218 99.736 I.47854 .156 
470. 7.86380 157.12 .043 72.704 101.926 1.43324 .I56 
430. 3.03728 160.51 .042 74.351 104.117 L.48786 .I56 
490. 8.20571 163.cl9 .041 75.919 106.309 L.4923(1 .157 
500. a,37411 167.27 .oka 77.409 108.502 L.49681 ,157 
510. 3.54243 170.65 .039 79.059 110.696 L.5OliS .15? 
520. 8.71082 174.03 .039 00.631 112.892 L.50542 .I57 
530. 8.87913 177.41 .038 82.205 115.089 1.50960 .I57 
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TABLE vIb. THER”OO”N4”IC PROPERTIES OF OXIGEN 
25. PSI4 ISOBAR 
TEMPERATURE VOLU”E cv 
DEG. R FT3/LB 
ISOTHERM ISOCHORE INTERNAL 
OERIVATIVE OERIVATIVE ENERGY 
FT3-PSIAILB PSIAlR BTWLB 
ENTHlLPY ENTROPY 
BTU/LB BTUILa-R BTUILB-R 
CP VELOCITY 
BTU/LB-R OF SoUNo FTlS 
. 97.882 .01226 2022.34 320.07 -83.206 -83.150 .50132 .PbO .396 37.57. 
100. .01231 1988.26 313.27 -82.364 -82.307 .50984 .259 .398 3759. 
105. .01243 1908.36 291.39 -00.376 -80.318 .52924 ,258 .391 3694, 
110. .01255 1129.15 284.V5 -78.388 -7rl.330 .54775 .255 .39.5 3632. 
115. .0126? 1750.50 272.36 -76.399 -76.341 .56543 .253 .396 3572. 
120. .012so 1672.61 26V.71 -74.410 -74.351 .58236 .250 .398 3512. 
125. .01293 1595.25 249.73 -72.420 -72.360 .59862 .24? .39B 3452. 
130. .01306 1518.56 239.31 -70.421 -70.368 .61424 1244 .399 3392. 
135. .01320 1442.60 229.34 -68.434 -68.373 .62930 .240 .399 3331. 
140. .OI334 1367.45 219.75 -66.437 -66.375 .64383 .237 .kOC 3269. 
145. .01343 1293.1.¶ 210.4.3 -64.436 -64,373 .65?8V .233 .401 3207. 
150. .01363 1219.9i 201.48 -62.430 -62.367 .6714.3 .23a .402 3143. 
155. .@I379 1147.74 192.71 -60.419 -60.355 .b8467 .226 .403 3077. 
160. .01395 1076.7.3 184.13 -50.401 -58.336 . b9749 .223 .4C4 3009. 
165. .01412 IOC7.13 175.71 -56.374 -56.309 .7093? .219 .'+Ob 2939. 
i70. .01430 938.92 167.45 -54.331 -54.272 .72213 .216 .403 2867. 
l 172.077 .Ol438 91I.04 164.05 -53.489 -53.422 .72709 .215 .409 2836. 
l 172.077 2.19572 52.06 .160 25.619 35.734 1.24532 .160 .236 595. 
175. 2.231.52 53.23 .I56 26.107 36.471 1.24928 .lbO .234 601. 
180. 2.31204 55.22 .I51 26.936 37.639 i.25537 .160 .233 611. 
185. 2.38469 57.13 .146 27.760 38.799 1.26222 .I59 .23i b21. 
190. 2.45637 59.12 ,141 28.580 39.954 I.26838 .159 .23C 630. 
195. 2.52663 bl.03 .I37 29.396 41.102 1.27235 ,159 .229 639. 
200. P.bVOV1 62.92 .133 30.209 s2.245 1.28014 .I58 .223 648. 
205. 2.67107 64.00 .I29 31.019 43.3V4 1.28576 .I58 ,227 657. 
210. 2,?4104 66.66 .I25 31.826 44.519 1.29123 ,158 .22? 666. 
215. 2.81234 68.51 .I22 32.631 45.651 1.29655 .158 .226 675. 
220. Z.B.3261 70.35 .119 33.434 46.779 1.3ai74 .I57 .225 b83. 
225. 2.95267 72.13 .llb 34.236 b7.904 I.30680 .I57 .225 691. 
230. 3.02254 73.99 .I13 35.035 49.027 1.31174 .I57 .ZZLI 700. 
235. 3.09223 ?S.VO .lLC 35.833 50.148 I.31656 .15? .2211 700. 
240. 3.16177 77.60 .I03 36.630 51.267 i.32127 .I57 .224 716. 
245. 3.23116 79.39 .105 3?.*25 52.383 1.32567 .I57 .223 723. 
250. 3.30041 81.18 .ios 33.220 53.498 I.33038 .157 .223 731. 
255. 3.36955 82.96 .lOl 39.013 54.612 1.33479 .157 .223 739. 
260. 3.43357 34.73 .a99 39.805 55.723 1.3391G .15? .222 746. 
265. 3.50749 86.50 .G97 40.597 56.834 1.34334 .I57 .222 754. 
ZIG. 3.57632 88.27 .a95 41.387 57.943 1.34748 .I56 .222 761. 
275. 3.64505 90.03 .093 42.i?? 59.051 1.35155 .156 .221 769. 
2.50. 3.71371 91.78 .G91 42.966 bC.153 1.35554 .156 .221 776. 
2.55. 3.78229 93.53 .a9G L3.755 61.264 1.35945 .156 .22l 783. 
290. 3.85079 95.28 .OB.S 44.5*3 62.369 1.36330 a156 .tei 790. 
295. 3.91923 97.03 .CBb 45.330 63.475 1.36757 .I56 
300. 3.98761 98.77 .035 46.117 64.577 i.37078 .I56 
310. 4.12420 lG2.24 .a82 47.639 66,782 1.37851 .156 
320. 4.26058 lC5.7, .079 49.2bC 68.984 1.36500 .I56 
330. 4.39678 119.16 .0?7 SC.829 71.184 1.39177 .I56 
340. 4.53283 112.61 .0?5 52.398 73.382 1.39633 .I56 
350. k.bb373 116.05 .a72 53.965 75.571 1.40*70 .I56 
360. 4.80451 119.29 .67a 55.531 77.773 1.4158fJ .I56 
370. 4.94017 122.92 .a68 57.097 79.9bC 1.41689 .I56 
380. 5.07573 126.34 .Db6 58.662 82.159 1.42274 .156 
390. 5.2ilPC 129.76 .E65 60.227 84.351 1.42343 .I56 
400. 5.3465v 133.18 .063 61.791 Bb.542 L.4339.5 .I56 
410, 5.481.¶9 136.59 .Obi 63.356 88.733 1.43939 .I56 
420, 5.61713 140.00 .ObO 64.920 90.924 1.44467 .15b 
430. 5.75231 143.40 .059 66.485 93.115 1.44982 .I56 
445. 5.88723 146.80 .C57 63.050 95.305 1.45b86 .156 
450. 6.02250 1S.O.20 .V56 69.616 97.496 1.4597.5 .I56 
460. 6.15752 153.60 .055 71.182 99.688 I.4b460 .156 
470. 6.29250 156.99 .C54 72.749 lG1.879 1.46931 .156 
480. 6.42743 160.39 .C52 74.317 104.072 1.47393 a156 
490. 6.56233 it3.7.3 .C51 75.8.56 106.266 1.47.3*5 .I57 
500. 6.69719 167.17 .05C 77.457 iv8.460 1.48259 .15? 
510. 6.13202 170.56 .a49 79.G28 110.656 1.43723 .157 
520. 6.96682 173.94 .C48 80.601 112.853 1.49150 .I57 
530. 7.10159 177.33 ,047 VZ.ilb 115.051 1.*9569 .I57 





















































1 TUO-PHASE BOUNOAQ” 
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30, PSIA ISO0AR 
TEMPERATURE “OL”l4E ISOTtiERl4 ISOCHORE 
DERIVATIVE OERIVATIYE 





































































.a1226 2022.64 320.07 -83.206 -83.138 .50133 .260 
.a1231 1988.67 313.29 -82.366 -82.298 .50991 .259 
.a1243 1908.78 298.41 -80.378 -80.309 .52922 .258 
.a1255 1129.59 294.87 -78.390 -78,320 .54772 .255 
.01267 1751.03 272.38 -76.1102 -76.331 .565k1 .253 
.a1230 1673.07 260.73 -74.413 -74.342 .58234 .25a 
.01293 1595.73 249.76 -72.423 -72.351 .59859 .247 
.a1306 i519.05 239.33 -70.*31 -70.359 .6lk22 .24k 
.01320 14C3.IO 229.37 -68.437 -68.364 .62927 .240 





















.01348 1293.71 210.51 -64.440 -64.365 .65795 .233 .rai 3207. 
.01363 1220.46 201.51 -62.435 -62.359 .67145 .23O .4a2 3143. 
.a1379 1148.30 192.74 -60.424 -6O.347 .68464 .226 .kO3 3377. 
.a1395 1077.35 184.16 -53.1106 -58.328 ,697k6 .223 .404 3310. 
.a1412 1007.72 175.75 -56.380 -56.301 .70993 .219 .406 2940. 
.a1430 939.52 167.48 -54.344 -54.264 .72209 .216 .408 2867. 
.a1449 872.37 159.34 -52.296 -52.216 .73397 .2i3 .411 2792. 
.01452 863.53 158.20 -52.001, -51.924 .7356k .213 .Irll 2732. 
I. 85512 52.36 .I90 26.021 36.326 1.23771 .lbi .238 599. 
1.90849 54.12 .184 26.71r3 37.345 1.24344 .161 .237 608. 
1.97015 56.15 .I78 27.579 38.524 1.24990 .160 .235 61.8. 
2.03129 58.15 .I72 28.410 39.6911 1.25614 .I60 .233 627. 
2.09199 60.12 .I66 29.235 40.857 1.26218 
2.15*29 62.06 .I61 30.057 42.013 I.26804 
2.21225 63.98 .I56 30.874 43.164 1.27372 
2.27190 65.89 .I52 31.689 44.310 1.27924 
2.33128 67.78 .148 32.500 45.451 i.28k62 
2.39042 69.65 .I44 33.309 46.589 1.28985 
2.44933 71.51 .14G 34.116 47.723 1.29494 
2.50805 73.35 .I37 34.921 48.853 1.29991 
2.56660 75.19 .I33 35.723 49.981 1.30476 
2.62498 77.01 .I30 36.524 51.107 1.30950 
2.63321 78.83 .I27 37.324 52.230 i.31413 
2.74130 80.64 .I25 33.122 53.350 1.31866 
2.79928 82.4k .122 38.919 54.469 1.32309 
2.85713 84.23 .119 39.714 55.586 1.32743 
2.91489 86.02 ,117 40.509 56.702 1.33168 
2.97254 e7.30 .I14 6i.302 57.815 1.33584 
3.03011 89.58 .ll2 42.095 58.928 1.33993 
3.08759 91.35 .llO 42.887 60.039 1.34393 
3.14500 93.12 .108 113.678 61.149 1.34786 
3.20233 94.88 .I06 44.468 62.257 1.35171 
3.25960 96.64 .I04 45.257 63.365 1.35550 
3.31610 98.40 .I02 46.046 64.472 1.35922 
3.431011 lOi. .a99 47.623 66.683 1.36&7 
3.54507 iG5.38 ,096 49.197 68.890 i.3734.9 
3.65892 iCB..56 .093 50.769 71.095 1.38027 
3.77261 112.33 .a90 52.340 73.298 1.38684 
3.80615 115.79 .O87 53.910 75.299 1.39322 
3.99957 119.24 .084 55.479 77.697 1.39941 
4.11288 i22.61) .OB2 57.047 79.895 1.60543 
4.22608 126.12 .ooa 58,614 82.091 1.41129 
4.33919 129.55 .078 60.18i 84.286 i.41699 
4.45222 132.91) .076 61.747 86.480 1.42255 
0.56517 136.40 .a74 63.313 88.674 1.42796 
4.67.306 139.82 .a72 64.879 90.867 1.43325 
4.79088 l&3*2& .070 66.446 93.060 1.k3841 
4.90364 146.65 .069 68.012 95.253 1.44345 
5.01635 150.06 .067 69.579 97.446 1.44838 
5.12901 153.Ir7 .066 71.1'16 99.639 i.S532a 
5.24163 156.87 .064 72.715 101,833 1.45792 
5.35421 160.27 .O63 74,283 100.027 1.46254 
5.46675 163.67 .062 75.853 iOB.222 1.46706 
5.57925 167.06 .ObO 77.425 108.418 1.47150 
5.69172 170.46 .a59 78.997 110.616 1.47585 
5.80416 173.85 .a53 80.571 112.814 1.4.9OiP 
5.91657 177.24 .a57 82.146 115.014 1.48431 






















































































cv CP VELOCITY 
OF SOUNO 
BTU/LB-R STVILB-R FT,S 
110 
TAGLE vrb: THERHODYNAHIC PROPERTIES OF OXYGEN 
35. PSIA IS0811 
TEHPERATURE VOLUHE 
OEG. R Fls/LB 
ISOTHERM. ISOCNORE INTERNAL 
OERIVATIYE OERIYATIWE ENERGY 
Fl3-PSIAILB PSIAlR BTU/LB 
l 97.896 .a1226 2022.93 320.07 -83.205 
ina. .01231 1989.08 313.32 -82.368 
105. .01243 1909.21 29*.44 -80.380 
iia. .a;255 1830.03 264.30 -78.393 
115. .a1267 1751.46 272.41 -76t405 
120. .OIZBD 1673.53 260.76 -74.416 
125. .a1293 1596.20 249.78 -72.426 
130. .PiSOb 1519.54 239.36 -70.435 
135. .ai320 1443.60 229.39 -66.441 
140. .a1334 1366.47 219..51 -66.444 
145. .a1348 1294.24 210.54 -64.444 
150. .Oi363 i22i.00 201.54 -62.439 
155. .01379 114b.86 192.77 -60.428 
160. .a1395 1077.92 184.19 -se..411 
265. .a1412 iaa.3.31 175.73 -56.385 
I70. .a1430 940.13 167.52 -54.350 
175. .a1449 873.50 159.38 -52.302 
l 178.912 .a1464 822.51 153.10 -50.691 
l 178.912 I.60808 52.55 .22I 26.359 
1.30. 1.61988 53.00 .219 26.545 
185. 1.67375 55.10 .211 27.394 
190. 1.72706 57.16 .203 Pb.236 
195. 1.77989 59.19 .I97 29.072 
200. 1.83231 61.19 .I90 29.902 
205. i.e.)1437 63.16 .165 30.72.3 
210. 1.93610 65.10 .I,9 31.550 
215. I.98756 67.03 .I74 32.36b 
220. 2.03876 6.5.94 .I69 33.163 
225. 2.08973 70.83 .I65 33.995 
230. 2.14050 72.71 .lbl 34.805 
235. 2.19108 74.57 .157 35.613 
240. 2.24150 76.42 .153 36.418 
245. 2.29177 78.26 .I50 37.222 
250. 2.34190 80.10 .I46 38.024 
255. 2.39190 81.92 .I43 38,824 
260. 2.44179 83.73 .I40 39.623 
265. 2.49157 05.54 .137 40.420 
270. 2.54125 67.34 .I34 41.217 
275. 2.59084 89.14 .I32 42.012 
280. 2.6403Q 90.92 .I29 42.807 
2.35. 2.68977 92.71 .I27 43.600 



























2.76041 96.26 .I22 45.115 63.256 I.34566 .I57 
2.63?64 98.03 .i20 45.976 64.367 I.34941 .156 
2.93591 101.55 .I16 47.556 66.584 I.35668 .156 
3.03396 105.06 .I12 49.133 68.797 I.36371 .I56 
3.13186 108.56 .I08 50.709 71.007 1.37051 .I56 
3.22959 112.04 .105 52.233 73.214 1.37710 .156 
3.32717 115.52 .I02 53.856 75.419 1.38349 .156 
3.42462 113.99 .a99 55,427 77.622 1.30970 .156 
3.52196 122.45 .096 56.997 79.823 1.39573 .156 
3.61919 125.90 .093 58.566 62.622 1.40159 .I56 
3.71633 129.35 .091 60.135 84.221 1.40730 
3.81339 132.79 .G89 61.703 86.418 1.41206 
3.9103.¶ 136.22 .a86 63.271 88.614 1.41829 
4.00729 139.65 .0,4 64.8311 90.8Io I.423511 
4.10414 143.03 .a.92 66.406 93.005 1.42074 
4.20093 146.50 .OBO 67.974 95.200 I.43379 
4.29767 149.92 .a79 69.5bP 97.395 I,43672 
4.39436 153.33 .a77 71.110 99.591 1.44355 
4.49iai 156.74 .0,5 72.680 101*766 1.44b27 
4.56762 ito.i5 .073 74.250 103.982 I.45289 
4.6.3419 163.56 .I),2 75.820 108.179 1.45742 
4.76072 166.96 .a71 77.392 103.37, 1.46186 
4.17722 170.36 .669 78.966 113.575 1.46622 
4.97369 173.76 .a68 80*540 112.775 1.47049 
5.07013 177.16 .G66 82.116 114.97t 1.47466 
5.16655 160.55 .065 83.694 117.179 I.47800 







































.260 .398 3787. 
.259 ,396 3759. 
.256 .393 3695. 
.255 .391 3633. 
.253 .390 3572. 
.250 .396 3512. 
.247 .398 3453. 
.244 .399 3393. 
.240 ,399 3332. 
.237 .400 3270. 
.233 .4ai 3206. 
.23a .402 3144. 
.226 .403 3078. 
.223 .404 3010. 
.219 .406 2940. 
.216 .40b 2668. 
.213 .4II 2793. 
,211 .413 2732. 
.162 .*4i 602. 
.I62 ,241 605. 
.I61 ,238 615. 





























*I57 .226 721. 
.I57 .225 129. 
*i57 .225 736, 
.I57 .224 744. 
.I57 .224 752. 
.I57 .224 759. 
.157 .223 767. 
.I57 .223 774. 
.15, .223 781. 





































































TABLE "Ib. THERMOOYNAHIC PROPERTIES OF OXIGEN 
40. PSIA ISOBAR 
TEMPERATURE "OLWE ISOTHERM ISOCHORE INTERNAL 
DERlYATIVE OERIVATIVE ENERGY 











.a1226 2023.22 320.07 -83.204 -63.114 .5o134 .260 .39b 37b3; 
.a1231 1989.49 313.34 -82.371 -82.279 .50977 .259 ,391) 3760. 
.a1243 1909.63 298.46 -85.363 -80.291 .52918 .255 .394 3695. 
.01255 163o.46 284.92 -78.395 -78.302 .54760 .255 .39.¶ 3633. 
.01267 1751.92 272.43 -76.*07 -76.313 .56536 ,253 .39b 3573. 
.ol260 1673.99 260.78 -74.419 -74.324 .56223 .250 .39" 3513. 
.a1293 1546.67 249.81 -72.429 -72.333 .59854 .I47 .398 3453. 
.a1306 1520.02 239.39 -70.r3.8 -7C.341 .61417 .244 .399 3393. 
.oi320 1444.10 229.42 -68.444 -63.347 .62922 .240 .399 3332. 













.a1348 1294.77 210.57 -6b.448 -64.348 .65779 ,233 .4ai 3206. 
.01363 1221.54 201.57 -62.443 -62.342 .67139 .23D .402 3144. 
.a1379 1149.41 192.80 -60.433 -60.331 16845.3 .226 ,403 3078. 
.01395 1073.5a 184.23 -58.416 -53.312 .6971rO .223 .404 3011. 
.a1412 Inn.9.90 175.82 -56.390 -56.286 .709b7 ,219 .406 2941. 
.aI430 940.74 167.55 -54.355 -54.249 .72203 ,216 .40* 2869. 
.a1449 874.12 159.42 -52.309 -52.201 ,73390 ,213 .4II 2794. 
.a1468 009.16 151.40 -50.248 -50.140 -74552 .ZiO .414 2716. 
.a1475 766.37 148.56 -49.508 -49.399 .74961 .209 .415 2687. 
1.42035 52.65 .251 26.650 37.170 1.22567 .I63 .241, 605. 
1.45110 54.03 .245 27.234 37.952 1.22994 .162 ,242 612. 











1.54564 58.25 .22B 28.904 40.353 1.24257 .I61 .23b 632. 
1.592IO 60.30 .220 29.744 41.537 1.24857 .160 .236 641. 
1.63033 62.32 .2I4 30.579 42.714 1.25438 .lbO .234 651. 
1.63415 64.31 .207 31.408 43.163 1.26002 .I60 .233 660. 
I.72967 66.28 .201 32.234 45.045 I. 26549 ,159 a232 669. 
1.77493 68.22 .I95 33.055 46.202 1.27081 .159 .231 67). 
I.bl996 70.15 .19c 33.873 47.354 1.27598 .a59 .*30 616, 
1.66477 72.06 .I85 34.638 48.501 1.23102 ,158 ,229 695. 
1.90940 73.95 .lbI 35.501 d.9.644 1.28594 ,156 .223 703. 











1.99015 77.70 .172 37.119 51.919 1.29542 .156 
2.04231 79.55 .I68 37.924 53.052 1.30000 ,158 
2.03634 81.40 .164 38.728 54.162 I.30448 .157 
2.13025 63.23 .I61 39.531 55.309 I.30885 ,157 
2.17406 85.06 .157 40,332 56.435 1.31314 .157 
2.21776 86.68 1152 41.131 57.550 1.31734 ,157 
2.26137 88.69 .I51 41.929 51.679 1.32145 .I57 
2.30469 90.49 .146 42.726 59.799 1.32549 .I57 
2.34634 92.29 .I45 43.522 60.916 1.32945 .157 











2.43501 95.07 .I40 45.111 63.147 1.33714 .I57 
2.47b25 97.65 ,137 45.905 64.261 1.34088 .157 
2.56456 101.20 ,133 47.4119 66.484 1.34817 ,156 
2.65065 104.74 .I23 49.070 68.703 1.35522 .156 
2.73657 108.26 ,124 50.649 70.913 I. 36203 ,156 
2.82232 ill.76 .120 52.226 73.130 I.36864 .I56 
2.90792 115.25 .I17 53.801 75.340 I.37504 .I56 
2.99340 113.74 .113 55.374 77.546 1.38126 ,156 
3.07076 122.21 .llO 56.947 79.751 I.36730 ,156 
3.16402 125.6b .I07 58.5Ib 81.954 1.39317 .I56 
390. 3.24919 129.14 
400. 3.33427 132.59 
410. 3.41928 136.04 
420. 3.50421 139.48 
430. 3.58909 142.92 
440. 3.67390 146.35 
450. 3.75667 149.77 
460. 3.84336 153.20 
470. 3.92805 156.62 
400. 4.01268 160.03 
490. 4.09727 163.45 
500. 4.13il2 166.36 
510. 4.26634 170.26 
520. 4.35014 173.67 
530. 4.43530 177.07 

















cv CP "ELOCIT" 
OF SOUND 
BT",LB-R BTVILB-R FTlS 
60.069 84.155 I.39889 ,156 
61.659 86.355 I.40446 .I56 
63.226 88.554 I.40989 .156 
64.737 90.753 1.41519 .I56 
66.366 92.950 1.42036 ,156 
67.935 95.148 1.42541 .156 
69.505 97.345 1.43035 .156 
71.074 99.542 1.43518 .I56 
72.645 101.739 I.43990 .I56 
74.216 ia3.937 i.44453 .157 
75.7118 106.136 I.44906 .157 
77.360 108.335 1.45351 .157 
711.934 110.535 1.45766 .157 
80.5ia 112.736 1.46214 .157 
82.087 114.939 1.46633 .157 









































































l TYO-PHASE BOWOARY 
142 
- 
TABLE YIb. TNERHODYNA~IC PROPERTIES OF OXYGEN 
45. PSIA ISOBAR 
TEHPERATURE “OLUNE 
DEG. R FTa/LB 







cv CP VELOCITY 
OF SOUND 
FTlS BTU/LB-R BTUILB-R 
l 9r.9ia .0,226 2023.52 320.07 -63.204 -63.102 .5ai35 .260 .398 3768. 
ma. .01231 1989.91 313.37 -82.373 -82.270 .50975 .259 .398 3760. 
105. .a1243 i9ia.06 298.49 -80.385 -80.282 .52915 .25a .396 3696. 
110. .a*255 ib30.90 214.95 -78.398 -71.293 .54766 .256 .393 3634. 
115. .01267 1752.3, 272.46 -76.410 -76.304 .56534 .253 ,396 3573. 
120. .aizba 1674.45 PbO.81 -74.422 -74.315 .51227 .250 .393 3513. 
125. .01293 1597.15 249.63 -72.432 -72.324 .59152 .247 .39b 3453. 
130. .01306 1520.51 239.41 -70.441 -70.332 .61415 ,244 .399 3393. 
135. .ai319 1444.60 229.45 -61.446 -66.336 .62920 .240 .339 3333. 
140. .01334 1369.50 219.66 -66.452 -66.340 .64372 .237 .4aa 3271. 
145. .ai34.9 1295.29 210.60 -64.452 -64.339 :65777 .234 .4ai 3209. 
150. .a1363 1222.06 201.60 -62.447 -62.334 a67137 .230 .402 3144. 
155. .01379 1149.97 192.63 -60.437 -60.322 .6b455 .226 .403 3079. 
160. .01395 1079.07 lb4.26 -50.421 -53.304 .69737 .223 .404 3011. 
165. .01412 1009.49 175.65 -56.396 -56.278 .70984 .220 .406 2942. 
170. .01430 941.34 167.59 -F',.361 -54.242 .72199 .216 .408 2869. 
175. .oi443 874.74 159.46 -52.315 -52.194 .73386 .213 .4lI 2795. 
*da. .a1466 609..50 151.44 -50.255 -50.133 .74548 .2iO .414 2717. 
l Ib4.403 .014.56 754.07 144.47 -4b.428 -411.304 .75552 .2Ob .417 2645. 
l 164.403 i.2726* 52.68 .2.¶2 26.904 37.508 1.22072 .I63 .247 607. 
1.95. 1.27781 52.93 .281 27.008 37.656 I.22152 .I63 .24, 60,. 
190. 1.32011 55.14 .270 27.875 38.811 1.22306 .163 .244 619. 
195. 1.36327 57.29 ,260 28.734 40.093 1.23*36 .I62 .241 629. 
200. 1.40526 59.40 .251 29.582 41.293 1.29043 .161 .239 639. 
205. 1.44614 61.47 .243 30.427 42.484 1.24631 . lb1 .237 64.3. 
210. 1.48108 63.51 .236 3i.265 43.665 1.25200 .I60 .235 658. 
215. I.52900 65.52 .229 32.098 44.836 1.25753 .I60 1234 667. 
22D. 1.56966 67.50 .222 32.926 46.005 1.26269 .I59 .233 676. 
225. i.6iaa7 69.46 .216 33.750 47.166 1.26811 .I59 .232 684. 
230. 1.65026 71.40 .21C 34.571 48.322 1.27319 .I59 .231 693. 
235. 1.69026 73.33 .205 35.383 49.473 1.27314 ,159 .230 702. 
240. 1.73008 75.23 .200 36.203 50.619 I.28297 .I50 .229 710. 
245. I.76975 77.13 .195 37.015 51.762 i.28768 .I53 .228 718. 
250. I. b0927 79.00 .t90 37.325 52.901 1.29228 .I58 .22.¶ 726. 
255. 1.84865 80.87 ,186 38.632 54.037 1.29678 .I56 .227 734. 
260. 1.88792 82.73 .I02 39.438 55.17L 1.33116 .I58 .226 742. 
265. 1.92708 84.50 .17.¶ 40.242 56.300 1.30549 .157 ,226 750. 
270. 1.96613 86.41 .I74 41.045 57.428 1.30970 .I57 .225 157, 
275. 2.00510 83.24 .171 41.846 58.554 1.31384 ,157 .225 765. 
280. 2.04397 90.06 .I67 42.666 59.678 1.31786 .I57 .225 772. 
2.55. 2.08277 91.88 .164 43.4*4 hD..300 I.32186 *I57 .22b 780. 
290. 2.12149 93.68 .I61 44.242 61.920 I.32575 .I57 .224 787. 
295. 2.16014 95.49 .156 45.038 63.038 I.32957 .157 .224 794. 
300. 2.19b72 97.28 .I55 45.833 64.155 I.33333 a157 .223 801. 
310. 2.27572 too.86 .I50 47.421 66.364 I.34064 .I57 .223 815. 
320. 2.35251 104.41 .I45 49.006 68.609 1.34770 .I56 .222 829. 
330. 2.42911 107.95 .I40 50.588 70.430 1.35454 .I56 .222 842. 
340. 2.50555 111.48 .I36 52.168 73.046 1.36115 .156 .222 855. 
350. 2.5bI84 114.99 .I31 53.746 75.260 1.36757 .156 .221 861. 
360. 2.65001 116.49 .I28 55.322 T7.471 1.37380 .156 .221 881. 
370. 2.73406 121.98 .I24 56.097 79.679 1.37985 .156 .221 894. 
380. P.bIOOO 125.46 .121 58.470 81..?85 1.38573 .I56 .221 906. 
390. 2.88585 121.93 .I17 60.043 
400. 2.96162 132.40 .11* 61.614 
410. 3.03731 135.66 ,111 63.185 
420. 3.11293 139.31 .ia9 64.756 
430. 3.18849 142.75 .I06 66.326 
440. 3.26399 146.19 .I04 67.697 
450. 3.33944 149.63 .lOI 69.467 
460. 3.41484 153.06 .a99 71.030 
470. 3.49019 156.49 .097 72.610 































490. 3.64078 163.33 .093 75.755 106.092 1.44161) .I57 
500. 3.71602 166.75 .091 77.320 lCB.293 1.44613 .I57 
510. 3.79122 170.17 .a19 78.903 110.495 1.45049 .I57 
520. 3. b6640 173.58 .a67 80.479 112.697 1.45476 .I57 
530. 3.94155 176.99 .a15 82.057 114.901 1.45196 .I57 























. TYO-PHASE BOUNDARY 
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TABLE “IL. THERHODYNAMIC PROPERTIES OF OXYGEN 
50. PS*A ISOBAR 
TE”PERATURE 
DEG. R 









ENTHALFY ENTROPY cv 




. 97.918 .0122b 2023.81 320.07 -83.203 -83.089 *SO136 .260 .398 3788. 
too. .a1231 1990.32 313.39 -82.375 -82.261 .511973 .259 .336 3760. 
105. .01243 1910.43 299,51 -80.387 -80.272 .52913 .25b .398 3896. 
113. .01255 1831.34 284.97 -78.400 -78.284 .54763 .256 *39* 3634. 
115. .01267 1752.82 272.48 -76.413 -76.295 .56531 .253 ,398 3573. 
120. .01280 1e7*.91 260.63 -74.424 -74.306 .58225 .250 .398 3514. 
125. .01293 1597.62 249.86 -72.435 -72.315 .59850 .247 .398 3454. 
130. .a1306 1521.00 239.44 -70.244 -70.323 .61412 .244 .399 3394. 
135. .a1319 1445.10 229.47 -66.451 -68.329 .62917 .240 .399 3333. 
140. .01333 1370,Ol 219.89 -66.455 -66.332 .64370 .237 .400 3272, 
145. .0134S 1295.02 210.63 -64.456 -64.331 .65774 .234 .4ai 3209. 
150. .a1363 1222.62 201.63 -62.452 -62.325 .67134 .230 ,402 3145. 
155. .01379 1150.53 192.86 -60.442 -60.314 .66452 .226 .403 3079. 
160. .01395 1079.64 134.29 -58.425 -58.29E *69734 .223 .404 3012. 
165. .01412 iota.06 175.89 -56.501 -56.270 .70980 .220 ..40.5 2942. 
I7d. .0143O 941.94 167.63 -54.367 -54.234 .72136 .2Ib .406 2870. 
175. .C14wl 875.36 159.5G -52.321 -52.187 *73383 .213 .4il 2795. 
100. .01468 010.44 151.48 -50.262 -50.126 .74544 .210 .414 2717. 
165. .Oii89 747.23 143.58 -48.186 -48.048 .756.33 .*ab .417 2636. 
l 166.411 .01496 724.85 140.74 -r7.430 -47.291 .76090 .207 .419 2606. 
l 116.61’ 1.15324 52.66 .313 27.128 37.805 1.21627 ,164 .250 609. 
190. 1.17833 54.09 .305 27.689 38.598 1.22049 .164 .24b 616. 
195. I.21721 56.32 .294 28.559 39.829 1.22689 .I63 .245 626. 
200. I.25559 58L49 .263 29.420 41.045 1.23304 .162 .242 636. 
205. 1.29354 60.61 1274 30.273 42.250 1.23899 .161 .240 646. 
210. l.33113 62.70 .265 31.119 43.444 1.24475 .I61 .230 655. 
215. 1.36834 64.75 ,257 31.960 44.629 I.25033 .160 .236 665. 
220. 1.40537 66.77 .249 32.795 45.006 1.25574 .I60 .235 674. 
225. I.44210 68.77 .242 33.625 46.977 i.26100 .160 .233 633. 
2331 1.47863 70.74 .236 34.451 48.141 I.26612 .I59 .232 691. 
235. I.51490 72.70 .229 35.274 49.300 1.27110 .I59 .231 700. 
240. 1.55103 74.63 .224 36.094 50.454 1.27596 .153 .230 70). 
245. I.58699 76.55 .218 36.910 51.60k I.ZbJ70 .158 .229 717. 
253. 1.622bJ 76.45 .213 37.724 52.749 1.28533 .I56 .229 725. 
255. I.65848 80.35 .208 38.536 53.891 1.28985 .I56 .228 733. 
260. 1.69403 82.22 .203 39.345 55.030 1.29428 .15¶ .227 741. 
265. 1.72948 84.09 .I99 40.153 56.165 1.29860 .I58 ,227 749. 
275. 1.764*2 e5.95 .I95 40.958 57.298 1.30284 .156 .226 756, 
275. I.80006 87.79 ,191 41.762 58.429 1.30699 ,157 .226 764. 
260. 1.83522 89.63 .117 42.565 59.557 1.31105 .157 .225 771. 
285. 1.87030 91.46 .I63 43.366 60.682 1.31504 .I57 ,225 779. 
290. 1.90530 93.28 .1.50 44.166 61.806 1.31394 .157 .225 786. 
295. 1.94023 95.10 .I76 44.964 62.928 1.32278 .I57 .224 793. 
300. 1.97509 96.91 .I73 45.762 64.049 I.32655 .I57 .224 800. 
310. 2.04465 x00.51 ,167 47.354 66.285 1.33386 .I57 .223 814. 
320. 2.11399 104.09 .161 48.942 6b.515 1.34096 .I57 .223 828. 
330. 2.18314 lC7.65 .156 50.528 70.741 1.34781 .i57 .222 642. 
343. 2.25213 Ill.19 .151 52.111 72.962 I.354114 .I56 .222 055. 
350.. 2.32098 114.72 .146 53.691 75.180 1.36067 .I56 .222 (168. 
360. 2.30969 118.24 .I42 55.270 77.395 1.36711 .I56 .221 1.31. 
370. 2.45829 121.74 .I38 56.647 79.607 1.37317 .I56 .221 893. 
360. 2.52676 125.24 .I34 58.422 81.017 1.37906 .I56 .221 906. 
390. 2.59518 i26.73 .I31 59.996 84.024 1.38460 .I56 
COO. 2.66350 132.20 .127 61.570 86.230 I.39038 .I56 
410. 2.73174 135.67 .I24 63.143 88.435 1.39582 .156 
420. 2.79991 139.14 .121 64.715 90.638 1.40113 .156 
430. 2.86802 142.59 ,118 66.2b7 92.841 1.40632 .I56 
440. 2.93606 146.04 ,115 67.658 95.042 1.4iI36 ,156 
450. 3.00406 149.49 .I13 69.430 97.244 1.41633 .156 
460. 3.07200 152.93 .I10 71.002 99.445 1.42116 .156 
470. 3.13990 156.36 .100 72.575 101.64b I.42590 .I57 
460. 3.20776 159.5.0 .I05 74.148 103.647 I.43053 .157 
490. 3.27559 163.22 .I03 75.722 106.049 1.43507 .I57 
500. 3.34337 166.65 .iai 77.296 ia8.25i I.43952 .157 
510. 3.41113 170.07 .099 76.672 lia.454 1.44388 .I57 
520. 3.47865 173.49 .097 da.449 II2.65b I.CCb16 .I57 
530. 3.54654 176.90 .095 112.027 114.664 I.45236 .157 

































. TYO-PHASE BOUNDAR” 
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TABLE “Ib. THER"OOYNA"IC PROPERTIES OF OXIGEN 
100. PSIA ISOBAR 
TEHPERATURE 
DEG. R 
. 97.989 .01225 2026.74 320.09 -83.196 -82.969 .5ai42 
100. .01230 1994.45 313.64 -82.397 -02.169 .50951 
105. .A1242 1914.72 298.76 -60.4ii -ba.mf .52b91 
iia. .a1254 1835.70 285.22 -76.425 -76.193 .54741 
115. .01267 1757.30 272.73 -76.439 -76.204 .56508 
120. .a1279 1679.51 261.09 -74.453 -74.216 .5.52ai 
125. .a1292 1602.35 250.12 -72.465 -72.226 .59b25 
130. .a1305 1525.65 239.70 -70.476 -70.235 .61387 
135. .a1319 1450.09 229.74 -61.4116 -68.241 .62892 
140. .01333 1375.13 220.i7 -66.492 -66.245 .64343 
145. .a1347 1301.01 2ia.w -64.495 -64.246 .65747 .234 
150. .01362 1228.03 201.93 -62.494 -62.242 .67105 .23a 
155. .a1378 1156.08 193.17 -60.4.37 -60.232 .61423 .227 
160. .01394 1085.35 164.62 -58.474 -56.216 ,69703 .223 
165. .01411 1015.94 176.23 -56.454 -56.192 ,70946 ,220 
170. .a1429 947.98 167.99 -54.424 -54.159 .72i62 .216 
175. 101447 881.57 159.86 -52.383 -52.115 .73348 .213 
180. .01467 816.62 151.88 -50.323 -50.057 .74507 .211 
165. .014.97 753.85 144.01 -48.259 -47.9.53 175644 .2Ob 











195. .01532 633.53 128.59 -44.060 -43.776 .77859 .*a4 .425 2472. 
200. .01557 576.43 121.06 -41.923 -41.635 .78943 .203 .431 2381. 
+ 204.422 .015bO 527.60 114.52 -40.007 -39.714 .79893 .203 .437 2297. 
l 204.422 .59735 50.99 .631, 26.b4.8 39.509 1.16638 .171 .277 619. 
205. .59991 51.20 .630 28.561 39.669 1.18717 .171 .2,7 620. 
210. .6217k 53.99 .602 29.522 bi.035 1.19376 .I69 .27O 632. 
215. .64303 56.53 .577 30.462 42.369 1.20004 .I68 *264 643. 
229. .66389 59.09 .554 3l.385 43.679 1.20606 .166 .260 654. 
225. .bb439 61.51 .534 32.293 44.966 1.2il.94 .165 .256 664. 
230. 170456 63.87 .515 33.139 46.236 1.217*2 .164 .252 674. 
235. .72446 66.17 .*99 34.074 47.489 1.22282 .I64 .249 664. 
240. .74412 68.43 .483 34.950 48.129 1.22804 .I63 .247 693. 
245. .76357 70.64 .469 35.618 49.958 1.23310 
250. .78283 72.81 .456 36.679 51.175 1.23802 
255. ..30193 74.95 .443 37.534 52.364 1.24281 
260. .BPOBB 77.06 .432 38.383 53.584 I.247b7 
265. .63969 79.12 .42I 39.228 54.776 1.25201 
270. .85838 81.20 .411 40.067 55.962 1.256~5 
275. .87696 83.24 .4Cl 40.903 57.142 1.26078 
263. .89544 85.25 .392 hi.735 58.317 I.26551 
265. .91383 87.25 .383 42.564 59.486 I.26915 
290. .93213 89.23 .375 43.390 60.651 1.27320 
.162 .245 702. 
,162 .243 711. 
.I61 .241 720. 
.I61 .239 729. 
.I60 .238 73,. 
.lbO .237 746. 
.lbO .235 754. 
.159 .231r 762. 
.I59 .233 770. 
.I59 .233 778. 
295. .95035 91.19 .367 ‘s4.213 61.811 I.21717 
300. .96850 93.1* .360 r5.03r 62.968 I.28105 
310. 1.00461 97.01 .346 46.668 65.271 1.28861 
320. 1.04049 100.82 .333 ha.294 67.561 1.29598 
330. 1.07617 104.bO .321 49.914 69.842 1.30289 
343. l.illb7 108.34 .311 51.52, 72.113 1.30967 
350. 1.14701 112.06 .300 53.136 74.376 1.31623 
360. l.IB222 115.74 .29I 54.740 76.632 1.32259 
371. 1.21731 119.40 .282 56.340 78.882 1.32875 











490. 1.63226 162.13 .209 
500. 1.66651 165.63 .204 
510. 1.70072 169.12 .200 
52C. 1.73491 172.60 .I96 
530. 1.76907 176.08 .I92 
540. I.BOJPb 179.55 .I93 
“0L”“E ISOTNERM ISOCHORE INTERNAL 
OERIYATIVE OERIVATIVE ENERG" 
FT3-PSIAILB PSIAIR BTU/LB 
ENTHALP" ENTROPY cv 
FT3/LB BTUlLB BTU/LB-R BTU/LB-R 
1.28717 126.66 .266 59.531 83.366 1.34056 
1.32196 130.27 .259 61.123 35.602 1.34622 
1.35667 133.65 .252 62.713 87.835 I.35173 
1.39131 137.43 .246 64.301 90.064 1.35710 
I.42589 160.99 .240 65.887 92.291 1.36234 
1.460bl 1‘4.54 .234 67.472 94.515 1.36746 
1.49487 148.07 .228 69.057 96.738 1.37245 
1.52926 151.60 .22' TO.641 93.959 1.37733 
1.56365 155.12 .218 72.221, 101.179 I.38211 
1.59797 158.63 .213 73.307 103.397 1.38678 
75.391 105.616 1.39135 .I57 
76.975 107.834 1.39583 .I57 
78.559 110.052 1.40023 ,157 
80.144 112.270 I.40453 .157 
61.730 114.486 1.40876 .156 




.260 .39A 3790. 
.260 .391 3763. 
.258 .39b 3699. 
.256 .396 3637. 
,253 .396 3577. 
.250 .39.S 3517. 
,247 .396 3457. 
.244 .398 3398. 
.241 .399 3337. 
.237 .399 3276. 
.I59 .232 735. 
.I59 .231 793. 
.I58 .230 801). 
.I58 .229 822. 
.I56 ,228 136. 
.I57 ,227 850. 
.I57 .226 862. 
,157 .225 877. 
.I57 .225 090. 
.I57 .224 903. 
.I57 .224 915. 
*I57 .223 927. 
.I57 .223 940. 
,157 .223 952. 
.I51 .223 963. 
,157 .222 975. 
.I57 .222 986. 
,157 .222 997. 
.157 ,222 1009. 
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TABLE “IL. THERl,ODYNAHIC PROPERTIES OF OXYGEN 
150. PSIA ISOBAR 
TEMPERATURE VOLUME 
DEG. R FTJlLB 
ISOTHERM ISOCHORE INTERNAL 
OERI"A7I"E DERIVATIVE ENERGY 
FT3-PSIAILB PSIAlR BTWLB 
l 98.060 .01225 2029.67 
100. .a1230 1098.57 
105. .01242 1916.96 
110. .01254 1840.05 
115. .01266 1761.78 
120. .OI279 1684.11 
125. ,01292 lbC7.07 
130. .OI305 1530.75 
135. .a1318 1455.06 
140. .01332 1380.24 
145. .a1347 1316.33 
150. .GI362 1233.42 
155. .01377 1161.62 
160. .a1393 1091.04 
165. .0*4ia 1021.79 
170. .0142* 953.99 
175. .a1446 887.75 
180. .a1465 823.18 
185. .01486 760.38 
190. .a1507 699.46 
195. .01530 640.50 
200. .a1554 583.55 
205. .015*1 528.66 
210. .01609 475.83 
215. .01639 424.98 
l 216.364 .0164* 411.44 
l 216.364 a40152 48.16 
220. .41330 50.44 
225. .42899 53.48 
230. .44420 56.37 
235. .45901 59.13 
240. .47349 61.79 
245. .48768 64.36 
250. .50163 66.86 
255. .51537 69.30 
260. .52*92 71.68 
265. .54231 74.01 
270. .55555 76.30 
275. .5686b 78.54 
200. .5(1166 80.76 
285. .59455 82.9‘ 
290. .60 734 85.09 
295. .62004 87.22 
300. .63266 89.32 
310. .65769 93.46 
320. .66247 97.53 
330. .70703 101.54 
340. .73140 105.49 
350. .75561 109.39 
3.50. .77967 113.25 
370. .*0361 117.07 
310. .a2743 120.86 
390. .*5115 124.61 
400. .b7478 121.34 
410. .89.333 132.05 
420. .92180 135.74 
430. .44520 139.40 
440. .96855 143.05 
450. .99184 146.60 
460. 1.01507 150.29 
470. 1.03*26 153.*9 
4bO. 1.06141 157.48 
490. I.08452 16I.Ob 
500. I.10759 164.63 
510. 1.13063 168.Ib 
520. I.15364 171.73 
530. 1.17662 175.27 
540. I.19957 17*.*V 
320.10 -83.189 -82.849 .50149 .260 
313.89 -82.419 -82.077 .50929 .2bO 
299.01 -80.434 -80.089 .52*69 .25* 
285.47 -78.450 -78.101 .5471* .256 
272.99 -76.465 -76.114 .56485 .253 
261.34 -74.481 -74.126 .59177 .250 
250.37 -72.495 -72.137 .59851 .2*7 
239.96 -70.509 -70.146 .61362 .244 
230.01 -68.520 -68.154 .62r)66 .241 
220.45 -66.529 -66.159 .64317 .237 
PII. -64.534 -64.160 .65720 .234 
202.22 -62.536 -62.158 .67077 .230 
193.48 -60.533 -60.150 .68394 ,227 
184.94 -58.523 -58.136 .69672 .223 
176.57 -56.506 -56.114 .70917 .220 
168.34 -511.480 -54.0*4 .72129 ,217 
160.25 -5P.lr44 -52.042 .73313 .213 
152.29 -50.395 -49.988 .74470 ,211 
144.43 -48.330 -b7.91* ,75605 .*o* 
136.69 -46.248 -p5.*3c .76718 .206 
129.07 -44.145 -43.720 .77*15 .*or 
121.58 -42.016 -41.584 .78896 .zas 
114.24 -39.857 -39.418 .79966 .203 
107.07 -37.661 -17.214 .81029 .202 
100.11 -35.421 -34.966 .*20*7 ,203 
98.25 -34.801 -32.343 ,*2376 .203 
.9*2 28.968 40.121 I.16785 .I77 
.943 29.739 41.218 1.17290 a175 
.897 30.766 42.682 1.17948 .173 
.857 31.764 04.102 I.18572 ,171 
.*zi 32.738 45.487 1.19168 .169 











L8.173 I.roe*r .167 .264 687. 
49.482 I.20816 .166 .26D 697. 
50.773 I.21327 .I65 .257 707. 
52.041) 1.21*22 .I64 ,254 716. 
53.309 1.22303 .I63 .251 726. 
54.557 I.22770 .I63 .249 735. 
55.795 1.23224 .I62 .246 744. 
57.022 t.23666 .I62 .245 752. 
58.241 1.24098 .I61 .243 761. 











60.656 1.24930 .161 .240 777. 
61.1)53 1.25333 .I60 .239 785. 
64.229 I.26112 .I60 .237 801. 
66.585 1.26860 ,159 .235 816. 
68.923 1.27579 .159 .233 831. 
71.247 1.28273 .I58 .232 845. 
73.558 I.28943 ,156 .230 859. 
75.858 1.29591 ,158 .229 873. 
78.147 I.30218 .I58 .229 886. 











82.702 I.31417 .I57 .227 912. 
84.969 1.31991 .157 .226 925. 
87.230 I.32549 .157 .226 938. 
89.486 1.33093 .I57 .225 950. 
91.738 I.33623 ,157 .225 962. 
93.985 1.34139 .I57 .225 974. 
96.230 I.34644 .I57 .224 9*5. 
98.471 1.35136 ,157 .224 997. 
100.710 1.35618 .I57 .224 iaab. 
102.947 1.36089 .157 .224 1019. 
.316 75.058 105.182 1.36550 
.309 76.651 107.416 1.37001 
.303 78.244 109.649 1.37443 
.297 79.838 ilI.*bI I.37877 
.291 81.431 114.113 1.31302 
.2*5 (13.026 116.345 1.30719 
.I57 .223 1030. 
.I57 .223 1041. 
.I57 .223 1051. 
.158 ,223 1062. 
,150 .223 1072. 
.I58 .223 10*2. 
ENTHALPY ENTROPY cv 
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TABLE "IL. THERMODYNAMIC PROPERTIES OF OXYGEN 
200. PSI& ISOBAR 
lE!,PERAT"RE "OL""E 
OEG. R FTa/LB 












. 91.131 .01225 2032.60 320.11 -*3.1*2 -12.729 .50156 .260 .398 3794. 
100. .ai229 2002.6b 314.13 -12.441 -81.9b5 .50907 .260 .39b 
*as. 
3769. 
.a1241 1923.19 299.25 -*0.457 -79.998 .52*46 .256 .398 3705. 
110. .a1253 1.344.40 2*5.72 -78.474 -7b.010 .54695 .256 .397 3644. 
115. .01266 1766.24 273.23 -76.492 -76.023 .56462 .253 .397 35*4. 
120. .01278 lb**.70 261.59 -74.509 -74.035 158154 .250 *396 3524. 
125. .01291 1611.76 250.63 -72.525 -72.047 .59777 .247 .390 3465. 
130. .a1304 1535.53 240.23 -70.540 -70.057 .6133b .244 .39b 3405. 
135. .OlJIb 1460.03 230.2b -6.3.554 -68.066 .62b4t .24l .39b 3345. 
140. .01332 1305.32 220.72 -66.565 -66.072 .64291 .237 .399 3285. 
145. 101346 1311.56 211.48 -64.574 
150. .01361 1238.79 202.52 -62.578 
i55. .01376 1167*1* 193.79 -60.578 
160. .01392 1096.71 185.26 -58.571 
165. .01409 1027.62 176.90 -56.558 
170. .01426 959.97 168.70 -5k.536 
175. .014*5 843.90 160.63 -52.504 
I.bJ. 101464 829.50 L52.68 -50.460 
185. .(114*4 766.89 164.86 -bl.kOl 









-47.852 ' .75566 
-45.768 .76677 
.234 .400 3223. 
,230 .4OI 3159. 
.227 .402 3095. 
.223 .r03 3023. 
.220 .405 2960. 
.217 .437 2999. 
.214 .*a9 2915. 
**ii .412 2739. 
,201) .415 2660. 
.206 .419 2577. 
195. .01528 647.37 129.56 -44.229 -4x.663 .77771 ,205 .r23 2491. 
200, .01552 590.62 I22.10 -112.108 -61.533 .79850 .203 .*29 2*01. 
205. .0157b 535.94 114.79 -39.958 -39.374 .79917 .203 .435 2308. 
210. .01606 h83.30 107.67 -37.773 -17.178 .a0475 .2G3 .443 2213. 
215. .01636 k32.66 100.75 -35.545 -24.939 .d2029 .203 .r53 2il6. 
220. .0166.¶ 383.89 94.69 -33.265 -32.647 .830.32 .I03 .464 2Jl.S. 
225. .a1704 336.75 87.75 -30.920 -30.289 .641&2 .20* ,479 1922. 
l 225.695 .01715 330.30 86.90 -30.588 -29.955 .84290 .202 .k81 1910. 
' 225.695 .30002 44.87 1.36 29.111 LO.223 I.15351 .183 .338 623. 
230. .31151 47.96 I.29 30.107 L1.644 1.16307 .18J .323 632. 
235. .32lrEI 51.38 1.22 31.213 lr3.222 1.16686 .177 .309 546. 
240. .33652 5*.58 1.16 32.277 4L.74L 1.17325 .I74 .29R 653. 
245. .34*37 57.63 1. I1 33.308 
250. .359*9 to.54 1.06 34.310 
255. .37113 63.34 1.02 35.291 
260. .3*213 E6.04 .9b5 36.251 
265. .39292 68.66 .952 37.196 
27J. .4035* 71.21 .921 38.lZb 
275. .41405 73.75 ,893 39.044 
2*0. -42232 76.14 .*t7 39.952 
PBS. .43452 78.52 .*43 40.850 











295. .45&59 93.17 .BOC h2.622 
300. .46b49 85.44 .7*0 r3,497 
310. .4*404 *9.** .744 45.231 
320. .50332 94.21 .,I2 46.944 
330. .52235 58.46 .683 48.640 
340. .54119 102.62 .b57 50.323 
350. .559*5 106.72 .633 51.993 
360. .57836 110.76 .6II 53.653 
370. .59673 114.74 .590 55.304 






























122.58 .553 5*.5*4 82.032 I.29508 
126.44 .537 60.214 64.331 1.30090 
110.27 .522 61.839 86.622 1.30656 
134.07 .507 63.460 88.905 1.31256 
137.82 .494 65.077 91.182 1.31742 
141.58 .*I31 66.691 93.454 1.32264 
145.31 .469 68.302 95.720 1.32773 
149.01 .I&57 69.910 97.982 1.33271 
152.69 .446 71.516 100.240 1.33756 











490. ..a1068 160.61 ,426 74.725 
500. .*2*17 163.65 .I+17 76.327 
510. .**562 167.27 .408 77.929 
520. .863ab 170.88 .399 79.530 
530. .I*042 174.48 .391 81.132 
543. .89779 17b.07 .3*3 62.734 










































































. TWO-PHASE BOUNOARY 
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TABLE VIb. THERb!OOINAMIC PROPERTIES OF OXYGEN 
250. PSIA ISOSPF 
TE,IPERAT"RE VOLUME ISCTHEQtl ISOCHORE INTERNAL 
OERIVPTIVE OEQIVATIVE ENERGY 
FTJ-PSIAILE PSIIlR BTU/LB 
ENTHALFY ENTROPY cv 




. 98.202 .Ol225 2rJ35.52 320.13 -93.175 -82.608 .50163 .26O .399 3795. 
100. .01229 ZCC6.79 314.38 -82.463 -81.894 .50885 .260 .398 3772. 
105. ,01241 1927.41 299.50 -80.480 -79.906 .52824 .258 .397 370.3. 
110. .G1253 18L8.74 285.96 -78.499 -77.919 a5rt.73 .25b .397 3647. 
115. .01265 1770.70 273.48 -76.518 -75.932 156239 .253 .397 3537. 
125. .01273 1693.27 261.85 -711.537 -73.945 .5.3131 .251 .397 3522.. 
125. .rd1291 1616.48 250.89 -72.555 -71,957 .59753 .2S7 .398 3469. 
130. .01304 15‘0.36 246.49 -70.572 -69.969 .61313 .244 .398 3409. 
135. .01317 1464.98 230.55 -68.588 -67.978 .62816 .241 .398 3350. 
140. .01331 1390.43 221.00 -66.602 -65.985 .6h265 .237 .399 3239. 
145. *01345 1316.78 211.77 -64.612 -63.990 a65665 .235 .399 3227, 
153. .C136G 1242.15 262.81 -62.620 -61.990 .67021 .230 .400 3164. 
155. .01375 1172.64 194.09 -60.622 -59.986 .68335 .227 .401 3100. 
160. ,01391 ll‘Z.36 195.59 -58.619 -57.975 .69612 .223 ,403 3034. 
165. .OibLd lG33.4* 177.24 -56.610 -55.958 .70853 .PZO .404 2965. 
175. .G1425 965.94 169.05 -511.592 -53.932 .72063 .217 .406 2895. 
175, .olh+* 900.03 161.00 -52.564 -51.896 .73243 .214 .408 2822. 
183. .C1463 935.30 153.C8 -50.525 -44.841 .74397 .211 .411 2746. 
185. .G1483 773.36 145.28 -48.472 -67.785 .75527 .209 .414 2667. 
190. .01504 712.80 137.59 -116.402 -45.706 .76637 .206 .418 2585. 
195. .01527 654.21 130.03 -k4.312 -43.606 .77728 .205 .422 2500. 
POi). .01550 547.65 122.61 -42.199 -Ll.ul .78804 .20z .428 2ll1i. 
205. .I?1576 543.15 115.34 -45.058 -39.328 .79868 .203 .434 2319. 
210. .01603 490.72 108.25 -37.883 -37.140 .809EP .203 .441 2225. 
215. .01633 440.28 101.38 -35.667 -34.911 .81971 .203 .451 2129. 
223. .Olbb5 391.71 911.76 -33.401 -32.63C .8302O .203 ,462 2033. 
225. .LLlIDJ 344.77 88.47 -31.074 -30.287 .8‘,073 .202 .475 1939. 
230. .G1739 299.10 82.57 -28.670 -27.865 .85117 .199 .493 1851. 
l 233...7s .01770 271.61 79.6‘ -26.942 -26.123 ,85889 .200 .516 1.304. 
l 233.474 .23737 41.27 1.78 29.013 40.002 1.14212 .I88 .37b 617. 
235. .*2103 k2.58 1.74 29.408 40.566 1.12453 .I86 .366 622. 
240. .25249 46.59 1.63 30.646 42.334 1.15198 .182 .343 637. 
245. .26332 so.*8 1.53 31.815 44.005 I.15886 
250. ,27367 53.73 1.45 32.931 45.600 1.16531 
255. .28362 56.99 1.39 34.007 47.137 1.171110 
265. .29326 60.09 1.33 35.649 48.625 1.17718 
265. .30263 i3.Cb 1.27 36.064 50.074 i.i827O 
270. .31177 65.92 1.23 37.056 51.489 1.13799 
275. .32073 68.69 1.18 38.029 52,877 1.19308 
280. .32952 71.37 1.15 38.985 54.240 1.19799 
285. .33816 73.99 1.11 39.927 55.582 1.20274 



























.35507 79.04 1.05 21.775 58.212 1.21181 
.36336 81.48 I.02 22.683 59.505 1.21616 
.37968 86.25 .967 42.475 62.052 1.22*51 
.39570 90.87 .921 46.239 64.557 1.232&e 
.4114E 95.36 .BSl 47.979 67.027 1.24006 
.*2700 59.75 .845 49.700 69.467 1.24735 
.44235 lC4.05 ahit 51.404 71.882 1.25435 
,65754 108.27 .782 53.095 74.276 1.26109 
.47259 112.63 .754 54.773 76.651 1.26760 









































































.705 58.100 81.355 1.27998 
.684 59.752 83.687 1.28589 
.663 61.396 86.009 l.29162 
.b44 63.03* 88.321 1.29719 
.626 64.667 90.624 1.30261 
.609 66.296 92.920 1.30789 
,594 67.920 95.209 1.31303 
.579 69.541 97.492 1.3i.305 
.565 71,lbG 99177c 1.32295 











.538 7b.389 104.313 i.332bZ 
.526 76."01 106.580 1.33700 
.515 77.612 108.843 1.34148 
.504 79.222 111.105 1.34587 
.493 80.832 113.3L'r 1.35017 

































. TYO-PHASE BOUNOAR" 
TABLE VIL. THERMDYNAHIC PROPERTIES OF OXVGEU 
300. PSIA ISOBAR 
TEHPERATURE VOLUIIE ENTHALPl ENTROPY 
OEG. R FTs/LB 
ISCITNtRH ISOCNORE 
DE IWAlIVi 




BTU/LB BTU/LB BTU/LB-R 
cv CP VELOCI1V OF SOUND 
BTU/LB-R BTU/LB-R : FTIS 
. 9.274 .0127.5 203C.45 320.14 -63.166 -62.408 .50i70 .260 .398 s797. 
100. .01229 2010.19 314.62 -12.5a4 -e1.002 .50663 .260 .390 3775. 
105. .01241 1931.63 299.75 -00.503 -79.114 .52102 .256 .397 S71L. 
110. .01253 1653.01 216.21 -78.523 -77.828 .54650 .256 .397 365U. 
115. .a1265 1775.15 273.73 -76.544 -75.841 .56416 ,253 .397 3590. 
120. .01277 1697.84 262.10 -74.564 -73.855 .56107 ,251 .397 3531. 
125. .01290 1621.17 251.14 -72.504 -71.068 .59729 .24b .397 3472. 
130. .01303 1545.18 240.75 -70.604 -69.R80 .61289 .244 .398 3413. 
135. .01316 1469.93 230.12 -61.622 -67.ll90 .62790 .24l ,398 3354. 
140, .Cl33C 1395.50 22i.27 -66.631 -65.899 .64239 .23I .399 3293. 
145. 101345 1321.99 212.05 -64.651 -63.904 .65639 .234 .399 3232. 
150. .01359 1249.50 203.11 -62.661 -61.906 .66993 .231 ,400 3169. 
155. .01375 1178.13 194.40 -60.667 -59.903 .68307 .227 .401 3105. 
160. .01390 1107.99 105.90 -51.667 -57.895 .69582 .224 ,402 3039. 
165. .C1407 1039.21 177.5, -56.661 -55.e79 .70122 .220 .4C4 2971. 
170. .C1424 971.8b 169.40 -54.647 -53.856 .7203C .217 .4C6 2901. 
175. .01442 906.13 161.37 -52.624 -51.823 .73209 .214 .4C6 2828. 
180. .Ci461 642.07 153.4, -50.590 -49.711 .74361 .211 .41C 2753. 
185. .C1461 779.79 143.69 -48.542 -47.719 .75409 .209 .413 2675. 




















661.00 130.51 -44.395 -43.548 .77685 .2C5 .421 
604.63 123.11 -42.289 -41.429 .73759 .2C4 .426 
550.32 115.8.3 -40.156 -39.212 .79119 .2C3 .433 
498.08 ICC.83 -37.991 -37.102 .80870 ,203 .44C 
44,.(13 101.99 -35.766 -34.8.31 .a1915 .2C3 .449 
392146 95.42 -33.535 -32.612 .8295R .2C3 .459 
352.72 89.17 -31.225 -30.283 .C4CC5 .2C2 .4,2 
307.25 83.31 -28.843 -27.CCC .85060 .199 .4e9 
2e4.97 77.93 -26.359 -25.371 .86140 .199 .514 










l 24C.ZC6 .Cl832 216.51 71.04 -23.618 -2P.bCC .873C6 .197 .544 1667. 
l 240.206 .19453 37.56 2.23 28.731 39.538 1.1317, .193 .417 613. 
245. .2C486 42.05 2.0, 30.068 41.448 1.13964 .I88 .382 629. 
250. .21484 46.26 1.94 31.357 43.292 1.14709 .184 .357 645. 
255. .22423 50.13 1.82 32.569 45.025 1.15396 .180 .331 660. 
260. .23317 53./S 1.73 33.723 46.673 1.1603, .17, .323 673. 
265. .241,5 57.15 1.65 34.630 48.260 1.16620 .1,5 ,311 686. 
270. .25CC3 bC.38 1.58 35.901 49.791 1.17213 .1,3 .3C2 698. 
275. .258CC 63.4, 1.51 36.942 11.279 1.17759 .171 .294 710. 
ZCC. .26592 66.45 1.46 37.958 52.730 1.18282 .l,O ,287 721. 
285. .27359 69.32 1.41 38.952 54.150 1.1.9705 .I69 .281 732. 
290. .28110 72.11 1.36 19.928 55.544 1.19269 .168 .276 742. 
295. .28848 74.82 1.32 40.888 56.914 1.19738 al.37 .272 752. 
300. .29574 77.46 1.28 41.834 59.264 1.20191 .166 .263 762. 
310. 630997 82.57 1.21 43.692 60.911 1.21560 .164 .262 7eo. 
325. .32385 87.49 1.15 45.511 63.502 i.21882 .163 .257 798. 
330. .33,45 92.25 1.09 *,.300 56.045 1.22665 * 162 .252 815. 
340. .35081 96,88 1.04 49.062 68,550 1.23413 .162 1249 831. 
350. .363’)7 101.39 l*CC 5C.CC3 71.023 1.24129 .161 .246 847. 
360. .37697 1C5.8C .962 52.526 73.467 i.2481.3 .160 *243 862. 
375. .38981 110.13 .926 54.2,r 75.888 I.25481 .160 .24l 877. 
3.30. ,40252 11*.31 .893 j5.928 78.289 I.26122 .160 .239 891. 
390. .41512 111.56 
400. .42762 122.69 
410. ,440LlP 126.76 
420. .45235 130.79 
430. .4646C 132.7, 
440. .476,8 138.72 
450. .48891 142.63 
46'1. .50098 1‘6.51 
470. .51,CC 150.36 
4.30. .52499 154.18 
49.3. .53691 157.98 
5cc. .548Cl 161.78 
510. .56067 165.52 
52C. .57250 169.26 
531. .5.843C 172.98 

















57.611 8G.672 i.267*0 .159 .23, 
59.28b 83.039 I.27340 ,159 .236 
60.948 85.392 1.27921 .159 .235 
62.604 87.733 1.28485 .158 .234 
64.25k 90.063 1.29033 .15d .23, 
65.897 92.384 1.29567 .15.3 .232 
67.536 94.696 1.30086 ,158 .231 
69.170 97.001 1.30593 .15.¶ .230 
70.801 99.299 1.31087 .151 .23C 
l2.428 lG1.591 I.315,C .158 .229 
,4.052 103.879 1.32041 .I58 .229 
75.674 156.162 1.32503 .15.5 .22B 
77.294 1GC.441 1.32954 .15, .229 
78.913 liC.717 1.33396 .15C .227 
8C.531 112.95‘ 1.33829 .158 .227 

















. TUO-PHASE 80”NOAR” 
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- 
TABLE VIb. THERMODYNAMIC PROPERTIES OF OXYGEN 
350. PSIA ISOBAP 
TEHPERATUYE “OLUHE ISCTHERM ISOCHORE INTERNAL 
OERI”/ITIYE DERIVPTIL’E ENERGY 
ENTHALPY ENTROP” 
DEG. R FT3lLB FT3-PSIAILB PSIAlR aT”,LB BTUlLB BTU/LB-Q 
cv CP YELOCIT” 
OF SO”N0 
BT”,L B-R BT”/LS-Q FTIS 
l 98.345 .01224 2041.37 320.16 -83.161 -82.368 .55177 .231 .398 3799. 
100. .01228 2014.99 314.87 -82.506 -81.71C .50841 .260 .398 3777. 
105. .a1240 1935.84 299.99 -80.526 -79.723 .5*7.30 .25.8 .397 3714. 
110. .01252 1857.40 ZC6.46 -78.548 -77.736 .54629 .256 .397 3653. 
115. .Ci264 1779.59 273.98 -76.570 -75.750 .5639‘ .254 ,397 3594. 
120. .01277 1702.41 262.35 -74.592 -73.765 .58084 .251 .397 3535. 
125. .01289 1625.65 251.40 -72.614 -71.778 *59706 .248 .397 3476. 
130. ,013CZ 1549.98 241.01 -70.635 -69.791 .61264 .244 .39.3 3417. 
135. .01316 1474.86 231.06 -69.655 -67.802 .62765 .241 ,398 3358. 
140. .01330 1400.56 221.54 -66.674 -65.812 .64213 .238 .398 3297. 
145. .01344 1327.19 :12.33 -64.689 -63.819 .65612 .234 
150. .01359 1254.83 Z"3.40 -62.702 -61.822 ,66965 *231 
155. .01374 1163.60 19C.70 -60.711 -59.821 .60278 .227 
160. .a1390 1113.61 rc6.21 -58,715 -57.814 .69552 .224 
165. .01406 1044.97 177.90 -56.712 -55.801 .70791 .220 
170. .01423 977.80 169.75 -54.702 -53.760 .,1997 .217 
175. .01441 912.21 161.74 -52.683 -51.749 .73175 .214 
180. .01460 848 .,I 153.86 -5C.653 -49.707 .74325 .211 
185. .01‘80 786.20 146.10 -48.611 -47.652 .75452 .209 




















195. .01523 667.76 130.97 -44.476 -43.489 .77623 .2C5 .420 2518. 
200. .01546 611.56 123.61 -42.378 -41.375 .78714 .2c4 ,425 2r30. 
205. *01571 557.44 116.41 -40.253 -39.235 .79771 * 20 3 .431 2340. 
210. .01598 505.38 109.40 -38.097 -37.062 .803lB .203 .438 2248. 
215. .01627 455.32 102.60 -35.904 -34.550 .81859 .203 .447 2154. 
220. .01658 4C7.14 96.07 -33.666 -32.591 .82898 .203 .457 2361. 
225. .01692 360.59 89.86 -31.373 -30.276 .83938 .ZCZ .469 1970. 
230. .01730 315.31 84.04 -29.012 -27.891 .84985 ,199 .484 1886. 
235. .01772 273.54 78.49 -26.555 -25.406 .CbC55 .199 .507 1797. 
240. .01622 226.82 ?P.JS -23.963 -22.702 .87160 .197 .534 1690. 
245. .01.380 180.77 64.93 -21.227 -2c.009 .88354 *196 .570 1559. 
l 246.174 .01896 17o.ce 63.15 -20.555 -19.326 .88581 .197 .581 1525. 
l 246.174 .I6317 33.72 2.74 28.269 39.96* 1.12222 .198 .469 608. 
250. .17109 37.81 2.56 29.487 40.574 1.12911 .193 .*2.5 623. 
255. .16053 42.58 2.37 30.913 42.614 1.13719 .I86 .39C 640. 
260. .18928 46.88 2.21 32.229 44.498 1.14450 .18h .36i 656. 
265. .19751 50.14 2.09 33.465 46.265 1.15124 .180 .344 671. 
270. .20534 54.54 1.98 34.640 47.948 1.15753 .177 .329 685. 
275. .21285 58.02 1.89 35.768 49.563 1.16346 .175 .317 697. 
260. .22010 61.33 1.81 36.857 51*122 1.16908 .I73 .3C? 710. 
215. .22714 64.51 1.74 37.915 52.636 1.17444 .I72 .299 721. 
290. .234cc 67.56 1.67 38.947 5b.112 1.17957 .I70 .292 732. 
295. .24069 70.51 1.61 39.956 55.556 1.18451 .169 
300. .24725 73.36 I.56 40.946 56.971 1.18926 .168 
310. .26003 78.85 1.47 42.679 59.732 1.19832 .I66 
320. .27242 84.09 1.39 44.760 62.416 I.20684 .I65 
330. .26451 09.13 1.32 46.601 65.040 1.21492 .164 
340. .29634 94.00 1.25 48.409 67.615 1.2226c .I63 
350. .30796 98.73 1.20 50.189 70.148 1.22995 .162 
360. *31939 103.3, 1.15 51.947 72.647 1.23699 .ibl 
370. .33067 107.84 1.11 53.685 75.116 1.24375 ,161 


















390. .35283 116.58 1.03 57.115 79.982 1.25656 
400. .36375 120.84 .992 58.810 82.385 1.26265 
410. .37457 125.04 .961 60.495 04.771 1.26853 
420. .3853O 129.19 .931 62.17; 87.142 1.27425 
430. .39597 133.28 .903 63.037 89.499 1.27900 
440. .40656 137.32 ,878 65.496 91.846 1.28519 
450. .41709 141.33 ..a53 67.150 94.182 1.29044 
460. .42757 145.30 .831 68.797 96.508 1.29555 
470. .43800 149.23 .e09 70.440 98.827 1.30054 
460. .4483C 153.13 .7e9 72.079 101.139 1.30541 
490. .45872 157.01 ,770 73.714 103.444 1.31016 
500. .46902 160.86 .752 75.346 105.744 L.31461 
510. .47929 164.68 .735 76.976 108.039 1.31935 
520. .41952 168.48 .718 78.603 110.329 1.32380 
530. .49973 172.26 .703 e0.229 112.616 1.32815 

































l TYO-PHASE BO”,,OART 
120 
TABLE Vlb. THERHODYNAHIC PROPERTIES OF OXYGEH 
400. PSIA ISOBAR 






DEG. R FT3/LB BTU/LB BTU/LB-R 
cv CP VELOCITY 
OF SOU"0 
BTU/LB-R BTWLB-R FTlS 
+ 98.416 .01224 2044.29 320.17 -83.154 -a2.24e .50114 ,261 .391 
100. 
se01. 
.012zs 2019.00 315.11 -82.527 -01.618 .50119 .260 .398 
105. 
37ao. 
.01240 1940.05 300.24 -80.549 -79.631 .52756 .258 .397 
110. 
3717. 
.a1252 186i.72 216.70 -76.572 -77.645 .54606 .256 .397 3656. 
115. .Oi264 1764.03 274.23 -76.596 -75.660 .56371 ,254 .397 3597. 
120. .Oi276 1706.96 262.60 -74.620 -73.674 .56061 .251 .397 3531. 
125. .01289 1630.53 251.65 -72.643 -71.689 .59682 .248 ,397 3480. 
130. .01302 1554.78 241.27 -70.667 -69.702 .61240 .245 .3¶7 3421. 
135. .01315 1479.71 231.35 -68.689 -67.715 .62740 .241 ,391 3362. 
140. .01329 1405.61 22l.Bl -66.709 -65.725 .64187 .231 .398 3302. 
145. .01343 1332.37 212.61 -64.721 -63.733 .65585 .23* .399 3241. 
150. .0135A i260.15 203.69 -62.743 -61.737 .66938 .231 .399 3179. 
155. .01373 lla9.06 195.00 -60.755 -59.738 .68249 .227 .400 3115. 
160. .a1319 1119.21 186.53 -58.762 -57.733 .69522 .224 .401 3050. 
165. .01405 1050.72 178.23 -56.763 -55.722 .70760 .220 .403 2982. 
170. .01422 983.69 170.09 -54.757 -53.703 .71965 .Zi? .405 2913. 
175. .01440 918.26 lbZ.IC -52.742 -51.675 *73141 .214 .407 2841. 
ieo. .01459 854.52 154.24 -50.717 -49.636 .74289 .211 .409 2767. 
165. .a1479 792.5e i46.51 -48.679 -47.514 .75214 ,209 .412 2690. 
190. .01499 732.54 138.91 -46.627 -45.516 ,76517 .PO? .415 2610. 
195. .01521 674.46 131.43 -44.557 -43.430 a77601 .205 .419 2526. 
ZOO. .01545 618.45 124.11 -42.465 -4i.321 .78669 .*04 *424 2440. 
205. .01563 564.51 116.94 -40.349 -39.117 .79723 .203 .430 2351. 
210. .01596 512.63 109.96 -3.3.203 -37.021 .80768 .203 .*37 2259. 
215. .01624 462.75 103.20 -36.020 -34.817 .81805 .203 .445 2167. 
220. .01655 414.75 96.70 -33.795 -32.569 .62838 .203 .454 2074. 
225. .01686 366.38 90.53 -31.517 -30.267 .a3072 .202 .466 1985. 
230. .C1725 323.30 64.75 -29.177 -27.899 .84912 .199 .480 1902. 
235. .Ol?b? 2a1.39 79.02 -26.744 -25.436 .85973 .199 .5CO 1810. 
240. .01115 235.23 73.02 -24.1.39 -22.845 .87064 .197 .526 1711. 
245. .01971 190.26 66.05 -21.5C.2 -20.117 .8.8189 .I96 .560 1566. 
250. .01939 144.33 59.09 -16.614 -17.178 .89376 .197 .618 1449. 
l 251.555 .01964 130.52 56.70 -17.657 -16.203 .89765 .197 .641 1402. 
l 251.555 .I3902 29.74 3.31 27.691 37.988 I.11310 .204 .536 602. 
255. .I4604 33.95 3.00 2C.914 39.731 1.11998 .19B .480 610. 
so. .15517 39.29 2.82 30.494 41.987 1.12874 ,191 .!+I? 637. 
265. 116345 44.02 2.62 31.920 44.027 1.13651 .187 .391 654. 
270. .17115 48.31 2.46 33.240 45.917 1.i4358 .183 .366 670. 
275, .17841 52.20 2.32 3Q.484 47.698 1.15512 .l')O .347 684. 
280. ,11533 56.00 2.21 35.668 49.395 I.15623 .I?? .332 698. 
2.55. .19197 59.52 2.11 36.805 51.024 1.lbZdO .I75 .32C 710. 
290. .19840 62.88 2.02 37.904 52.599 1.16748 ,173 .313 723. 
295. .20463 66.09 1.94 38.972 54.129 1.17271 .I71 .302 734. 
300. .21070 69.19 1.87 40.014 55.620 1.17772 .l?C .295 745. 
310. .22245 75.09 1.75 u2.033 58.509 1.18719 .16.8 .283 766. 
32'2. .23377 80.67 1.64 43.984 61.299 I.19605 .166 .275 786, 
330. .24474 86.00 1.55 45.882 64.010 1.20440 .I65 .268 804. 
340. .25545 91.12 1.48 *7.739 66.660 1.21231 .164 .262 822. 
350. .26592 96.07 I,41 49.562 69.258 1.21984 ,163 .255 839. 
360. .27619 100.*.3 1.35 51.357 71.814 1.22704 .162 .254 855. 
370. .ZBbJO 105.57 I.29 53.128 74.334 1.23394 nib2 .250 071. 
300. .29627 110.14 1.24 54.879 76.823 i.24056 .I61 .241 986. 
390. .30611 114.62 1.20 56.612 79.286 1.24698 .lbC .245 901. 
405. .315C5 119.02 1.16 58.331 Cl.726 1.25316 .16C 1243 915. 
410. .32548 123.35 I.12 60.037 84.145 1.25913 .lb!l .241 929. 
420. .33503 127.61 1.08 61.732 96.547 1.26492 .159 .239 942. 
430. 134450 131.61 1.05 63.416 88.933 1.27053 .I59 .238 955. 
440. .35391 135.95 1.02 65.092 91.356 1.27599 .159 .237 96.5. 
450. .36325 140.05 .988 66.760 93.666 1.28129 .I59 .235 9.31. 
460. .37253 144.11 .961 68.422 96.015 1.28645 .159 .234 993. 
470. .31177 1*e.13 .936 70.078 98.355 1.19149 ,158 .234 1506. 
480. .39095 152.11 .912 71.728 i00.686 1.29639 .I58 .233 1017. 
490. .4001n 156.06 .8d9 73.374 
500. .40920 159.97 ,868 75.017 
510. .41827 163.cl6 .I)48 76.656 
520. .42731 167.73 .a29 78.292 
530. .43631 171.57 .BlO 79.926 












.I58 .232 1029. 
.15.9 .231 1041. 
.158 .231 1152. 
.158 .230 1563. 
.156 .23O 107*. 
.I56 .230 10.85. 
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TABLE urb. THERMODYNAMIC PROPERTIES OF OXYGEN 
450. PSIA ISOBAA 
TEMPEQATUPE vOLVnE ENTHALP” ENTQOP” CV 
OEG. Q FT3 /LB 
ISOTHER?! ISOCHOQE INTERNAL 
OERIVPTIVE OERIVATIYE ENERG” 
FT3-PSIAILB PSIPIR BT”,LB BT”,LB BTU/L+R BTUILB-4 
CP VELOCITY 
OF SOUNO 
BT”,LII-C ! FTlS 
l 98.487 .01224 2C47.21 320.18 -83.127 -.92.128 a55191 .261 a398 
100. .01228 2023.17 315.36 -82.549 -61.526 .50797 .PbC .397 
105. .01239 1944.25 300.48 -80.572 -79.539 .52736 ,259 ,397 
110. .01251 1666.03 296.95 -78.596 -77.554 .54583 .256 .397 
115. .01263 17E8.46 274.4C -76.621 -75.569 .56346 .254 .397 
120. ,01276 1711.50 262.85 -74.647 -73.584 .58036 .251 .397 
125. .01288 lL35.19 251.91 -72.673 -71.599 .59658 ,248 .397 
130. .01301 1559.56 241.52 -73.693 -69.613 .61216 .245 .397 
135. .01315 1484.69 231.61 -68.722 -67.627 .62715 .241 a397 










145. .01342 1337.53 212.89 -64.766 -63.647 .65558 .234 .390 3245. 
150. .01357 12t5.45 203.98 -62.784 -81.653 .66910 .231 .399 3103. 
155. .01372 1154.49 195.30 -60.798 -59.655 .68220 ,227 .400 3120. 
163. .01388 1124.79 186.84 -58.809 -57.652 .69492 .224 .401 3055. 
165. .0140* 1056.44 178.56 -56.813 -55.643 .707*9 .221 .402 2988. 
170. .01421 989.57 170.43 -54.Cll -53.626 .71933 .217 .404 2919. 
175. .01439 924.29 162.46 -52.800 -51.601 .73107 .214 .406 2848. 
180. .01458 .96".7C 154.62 -50.780 -49.565 .74254 .212 .458 2774. 
185. .Iii477 790.93 lb6.91 -r8.747 -‘7.516 .75377 ,209 .411 2697. 
190. .01498 739.05 139.32 -46.700 -45.452 .?b478 ,207 ,414 2618. 
195. .01520 691.15 131.99 -44.636 -43.370 .7756C .205 .41.8 2535. 
203. .01543 625.30 124.59 -42.552 -41.267 .78625 .204 .423 2449. 
205. .01567 571.53 117.46 -*Cl.444 -39.138 .79677 .204 .429 2361. 
21C. .0x593 519.82 llC.El -38.306 -36.979 .8!l717 .203 .435 2270. 
215. .01621 470.12 1‘3.79 -36.134 -34.783 .81751 .203 .443 2179. 
220. .01651 422.29 97.35 -33.921 -32.545 .827.50 .203 1452 2J87. 
225. .Cibh* 376.11 91.19 -31.659 -30.256 .838CC .202 .463 1999. 
230. .01720 331.20 85.44 -29.338 -27.904 .04841 * 199 ,477 1918. 
235. .Cl?bl 289.19 79.54 -26.928 -25.460 .85893 .199 .494 1824. 
240. .01809 243.55 73.92 -2*.so7 -22.901 .86970 .197 .523 1731. 
245. .C1862 199.52 67.12 -21.765 -20.214 ,88079 .196 ,551 1612. 
250. .01926 154.86 60.37 -11.949 -17.344 .89238 .196 ,601 1481. 
255. .02EC9 111.71 52.83 -15.856 -14.182 .90490 ,193 .674 1327. 
l 256,467 .0203* 99.17 51.22 -14.670 -13.172 .90885 .199 .721 1289. 
l 256.467 .11967 25.64 3.97 26.928 36.900 i.104ii .209 .626 596. 
260. a12693 30.56 3.64 Ph.365 38.942 l.ll202 .202 .538 614. 
265. .I3564 3b.47 3.30 30.112 41.431 1.12150 .194 ,464 635. 
270. .1437b 41.59 3.04 31.652 43.631 1.12973 .189 .419 653. 
275. .I5103 46.19 2.84 33.057 45.642 1.13711 .185 .387 670. 
280. .I5783 50.41 2.67 34.367 47.519 1.14387 .lCl .364 6.35. 
285. .I6427 54.34 2.53 35.606 49.294 1.15016 .I?.9 .347 699. 
290. 117043 55.05 2.41 36.789 50.991 1.15606 .176 .332 712. 
295. .17635 61.56 2.31 37.928 52.623 1.16164 .I74 ,321 725. 
301. .18209 64.93 2.21 39.031 54.204 1.16695 .I73 ,311 737. 
310. .19309 71.27 2.05 41.149 57.239 1.17691 .l?C a296 759. 
320. .20362 77.22 1.92 43.179 65.146 1.18614 .16.9 a285 7.33. 
330. .21376 62.86 1.81 45.142 62.954 1.19478 .1b6 .277 799. 
340. .2236C CC.25 1.71 47.052 65.684 1.20293 .165 *270 818. 
350. .23319 93.43 1.63 48.921 68.352 1.21066 .I64 .264 835. 
360. .24258 98.45 1.55 50.755 70.969 1.21804 .I63 ,259 852. 
370. .25179 123.32 1.49 52.561 73.542 1.22509 ,162 .255 860. 
380. .26585 108.06 1.43 54.342 76.079 1.23185 .I62 .252 803. 
390. .26978 112.69 1.37 56.103 78.564 1.23836 .161 .249 898. 
400. .27860 117.23 1.32 57.647 81.062 1.24463 .161 ,247 913. 
410. .28732 121.68 1.28 59.575 83.516 1.25069 .I60 .244 927. 
420. .29594 126.06 1.24 61.289 85.950 1.25656 .160 .242 941. 
430. .30449 130.36 I.20 62.992 88.365 1.26224 .lbC .241 954. 
440. .31297 134.61 1.16 64.685 90.764 1.26776 .159 .239 968. 
450. .32139 138.81 1.13 66.369 93.149 1.27312 .159 .238 9.30. 
460. .32974 142.95 1.10 68.045 95.521 1.27833 ,159 .237 993. 
470. *33804 147.05 1.07 69.713 97.682 I.28341 .159 .236 1005. 
48.0. .34b,C 151.11 1.04 71.376 100.233 1.28836 .159 ,235 1017. 
490. 135451 155.13 1.01 73.033 102.574 1.29318 ,159 .234 1029. 
500. .36269 159.12 .987 74.686 104.90e 1.29790 .159 .233 1041. 
510. .37083 163.07 .963 76.335 107.235 1.30251 . I59 .232 1052. 
520. .37893 167.00 .941 77.980 109.556 1.30701 .159 .232 1064. 
530. .38701 170.90 *920 79.623 ill.D71 1.31142 .159 .231 1075. 
540. .39505 174.78 *900 81.263 114.161 1.31574 .159 .231 10.56. 
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TABLE YIb. THERHOOVNANIC PROPERTIES OFMOXVGEN 
5OS. PSIA ISOBAR 
TEMPERATURE 1SOT”ER” ISOCHORE INTERNAL 
DERIVATIVE DE;:;:;;” ENERGY 
FT3-PSIA/L& BTU/LB 
ENTNALPV ENTROPY CV 
DEG. R FT3/LE BTWLB BTU/LB-R BTU/LB-R 
CP VELOCITY OF SOUND 
BTU/LB-R FTlS 









.01224 2050.13 320.20 -83.140 -b2.007 .I0190 .261 .39a sa05. 
.01227 2027.25 315.60 -02.570 -11.434 .50776 .260 .397 37as. 
.01239 1946.44 300.73 -80.595 -79.441 .52714 .259 .397 3723. 
.01251 ie70.34 2e7.19 -73.621 -77.462 .54561 .256 .x97 3663. 
.01263 1792.ecl 274.72 -76.647 -75.47a .56325 .254 .397 3603. 
.01275 1716.04 263.10 -74.674 -73.494 .5*014 .251 .397 3545. 
.012ee 1639.65 252.16 -72.702 -71.509 .59634 .24b ,397 3417. 
,013Ol 1564.34 241.78 -70.729 -69.524 ,61191 ,245 .397 342a. 
.01314 14e9.59 231.e7 -60.755 -67.530 .62690 .241 .397 3370. 
.0132e 1415.67 222.36 -66.780 -65.551 .64136 .23b .39.5 3310. 
145. .01342 1342.69 213.17 -64.bO4 -63.561 .65532 .235 .396 3250. 
150. .01356 1270.73 204.26 -62.824 -61.569 .66ee3 .231 .399 3iab. 
155. .0137i 1199.92 195.60 -6C.b42 -59.572 .68192 .22e .400 3125. 
160. .013*7 1130.35 157.15 -5b.b55 -57.571 .69463 .224 .401 3060. 
165. .01403 1062.15 178.88 -56.863 -55.564 .70698 .221 .402 2994. 
170. .01420 995.42 170.78 -54.864 -53.549 .71900 .21e .404 2925. 
175. .0143e 930.29 lb2.82 -52.85b -51.527 .73073 .215 .405 21154. 
180. .01456 866.86 155.00 -50.042 -49.493 172219 .212 .40e 27el. 
185. .01476 1905.24 147.32 -48.814 -47.441 .75340 .209 .410 2704. 
190. ."1496 745.53 139.76 -46.773 -45.388 *76439 .207 .4l4 2625. 
195. .015ie 687.80 132.34 -44.715 -43.310 .7751* .206 .418 2543. 
200. .01541 632.11 125.07 -42.638 -41.211 .785.31 .204 .422 2451. 
205. .01565 578.50 117.97 -40.537 -39.088 .79630 ,204 ,427 2371. 
210. .01591 526.96 111.06 -38.408 -36.935 ,eobbe .203 .434 2281. 
215. .01618 477.43 104.37 -36.246 -34,74e .81697 .203 ,441 2191. 
zzc. .01648 429.77 97.94 -34.045 -32.519 .b2722 .203 .450 2ICl. 
225. .OlbeC 383.76 91.84 -31.791) -30.242 .b3745 .202 .461 2014. 
230. .01716 339.03 86.13 -29.495 -27.906 .e4771 .199 .473 1934. 
235. .01756 296.93 80.07 -27.107 -25.481 .e5815 .199 .489 ie3e. 
240. .OlbOi 252.46 74.78 -24.618 -22.951 .ebeeC .197 .516 1751. 
245. .01853 2O.C.58 68.14 -22.017 -20.301 ..¶7973 .196 .543 1636. 
250. .01915 165.88 61.54 -19.2b4 -17.491 .89108 .196 .5e4 1513. 
255. .01992 123.16 54.39 -16.272 -14.428 .90321 .197 .647 1369. 
2bC. .02096 81.51 46.55 -12.8bi -10.941 .91675 .202 .764 1195. 
l 260.993 .02l22 72.59 45.49 -12.129 -10.165 .91973 .203 .624 1167. 
l 260.993 .10362 21.38 4.72 25.970 35.564 1.09496 .215 .757 590. 
265. .llPC? 27.73 4.21 27.864 38.240 1.10514 .205 .599 613. 
270. .1208C 34.15 3.78 29.783 40.968 1.11534 .197 .502 635. 
275. .I2841 39.63 3.47 31.436 43.325 1.12399 .191 ,445 654. 
230. .13531 44.50 3.22 32.923 45.451 1.13166 .I86 .408 672. 
285. .14172 48.94 3.C2 34.297 47.418 1.13862 .183 .3bC 6117. 
290. .I4775 53.05 2.86 35.517 49.267 1.14505 .180 .360 702. 
295. .15350 56.92 2.72 36.814 51.025 i.15106 .177 .344 716. 
300. .15901 60.57 2.59 37.989 52.711 1.15673 .I75 .331 728. 
310. .16949 67.41 2.39 40.222 55.917 1.16724 .172 .311 752. 
325. 117941 73.75 2.22 42.343 58.955 I.17689 .169 .297 774. 
330. .I8892 79.71 2.08 114.378 61.869 I.18585 .Ib'J .2e6 794. 
340. .19809 85.36 1.96 116.347 64,687 1.19227 .I66 .278 ei3. 
350. .20699 PC.83 l.Bb 48.265 67.429 1.20222 .I65 .271 831. 
360. .2156e 96.03 1.77 50.141 70.110 1.20977 .164 .265 849. 
370. *22417 101.09 1.69 51.9811 72.740 1.21698 .I63 .261 865. 
380. .23252 lCb.02 1.62 53.798 75.326 1.22387 .162 .257 8.31. 
390. .24[172 i10.78 1.56 55.588 77.875 1.23cr9 .I62 .253 897. 
400. .24881 115.46 1.50 57.357 80.393 1.23687 .I61 .250 911. 
410. .25679 120.04 1.44 59.108 82.883 I.24302 .I61 .248 926. 
420. 126461 124.53 1.46 60.843 85.349 1.24896 .160 .246 940. 
430. .27249 128.95 1.35 62.565 87.795 1.25471 .I611 .244 954. 
440. .28023 133.30 1.31 64.275 90.221 1.26329 .160 .242 967. 
450. .**791 137.59 1.27 65.975 92.631 1.26571 .159 .240 9.50. 
460. .29552 141.82 I.23 67.665 95.026 1.27397 .159 .239 993. 
471). .30308 126.CO 1.20 69.347 97.409 1.27610 .I59 .23b 1005. 
4.95. .31059 150.13 1.17 71.022 99.779 1.28109 .I59 .237 1017. 
494. .319Cb 134.23 1.14 72.691 102.140 1.20595 .159 .236 ICJC. 
500. .32549 158.28 1.11 74.35r 104.491 1.29070 .159 .235 1341. 
515. *33289 iE2.31 I.08 76.513 106.834 1.29534 .I59 .234 1053. 
523. .34025 166.33 1.05 77.667 lC9.17C I.29988 .159 .233 1064. 
533. ,347se 170.26 1.03 79.318 111.499 1.30432 .I59 .233 1075. 
540. ,354ee 174.19 1.01 80.966 H3.823 1,3Cb66 .159 .232 1007. 
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TABLE vIb. THERHOOINPHIC PROPERTIES OF OXYGEN 
600. PSIP ISOBAP 
TE”PEQAT”QE VOLUHE 







ENTHPLPY ENTPOPY cv 




. 98.705 .01223 2055.96 320.23 -83.126 -81.767 .50212 .261 .397 3800. 
100. .0122b 2035.39 316.09 -82.613 -81.25G .50732 .PEl .397 3792. 
105. .01238 19’6.81 301.21 -8C.b40 -79.264 .52670 .259 .397 3729. 
110. .01250 1878.93 287.68 -78.665 -77.200 ,54517 .257 .397 3669. 
115, .01262 1631.70 275.21 -76.69d -75.296 .5628C .254 .397 3613, 
izc, .01274 1725.c9 263.60 -74.729 -73.313 .57968 ,251 .397 3552. 
125. .01287 1649.13 252.66 -72.760 -71.330 .59587 .249 .397 3494. 
130. .01300 1573.86 242.30 -70.790 -69.346 .61143 ,245 .397 3436. 
135. .01313 1499.36 232.40 -68.821 -67.362 .62620 1242 .397 3378. 
149. .01327 1425.69 222.89 -66.851 -65.377 .64084 ,238 .397 3318. 
145. .01340 1352.96 213.72 -64.879 -63.389 .65479 .235 .39b 3258. 
150. .01355 1281.27 204.03 -62.905 -61.399 a66828 .231 .399 3197. 
155. .01370 1210.72 196.19 -60.928 -E3.406 .68136 .22b .399 3135. 
1bO. .01385 1141.43 187.77 -58.927 -57.408 169454 .224 .soc 3370. 
165. .01401 1073.50 179.52 -56.962 -55.405 .70637 .221 .4Cl 3005. 
170. .0141b 1007.07 171.45 -54,971 -53.395 .71837 .218 .403 2937. 
175. .01436 942.23 163.53 -52.972 -51.377 .73507 ,215 .404 2867. 
100. .01454 879.10 155.75 -50.965 -49.350 .72149 .ZiZ .407 2794. 
105. .01473 817.79 148.11 -48.947 -47.311 .75266 .zic .409 2719. 
190. .01493 758.39 ‘40.60 -46.917 -45.258 .76362 ,208 .412 2641. 
195. .01515 7CC.97 133.23 -44.871 -43.188 .77437 .206 .416 2565. 
200. .01537 645.61 lZb.02 -42.806 -41.099 .78495 .205 .420 2477. 
205. .01561 592.32 118.97 -40.720 -38.986 .79539 .204 .425 2391. 
210. .OlSbb 5‘1.10 ilP.lZ -38.606 -36.846 .bCS?O .204 .431 2303. 
215. .ClblJ 491.89 105.5G -36.466 -34.674 .81593 .204 .439 2214. 
220. .Cl642 444.56 99.14 -34,287 -32.463 .82609 ,203 .446 2126. 
225. .01673 398.87 93.11 -3Z.Cb7 -30.208 .83622 .ecz .456 2041. 
230. .01707 354.47 87.45 -29.798 -27.901 .84635 .I98 .466 1965. 
235. .01746 312.24 81.60 -27.451 -25.511 .85664 .199 .482 1972. 
240. .01799 260.63 76.44 -25.021 -23.034 .86707 ,197 .507 1700. 
245. .Clb38 22b.16 70.05 -22.492 -20.450 .87772 
250. .01894 184.84 63.68 -19.842 -17.738 .bbb6b 
255. .01963 144.40 57.14 -17.012 -14.831 .90019 
260, .02049 104.96 5G.13 -13.913 -11.636 .91260 
265. .C2171 66.13 42.41 -10.315 -7.903 .92682 
l 269.107 ,0233b 32.05 35.18 -6.475 -3.077 .94189 
l 269.107 .07742 12.17 6.79 23.178 31.780 1.07442 
270. .CbC17 14.52 6.45 23.904 32.891 I.07354 
275. .c9132 24.18 5.35 27.125 37.271 1.09462 
200. .09957 31.29 4.72 29.355 40.418 I.10597 
205. .I0655 37.23 4.30 31.203 43.041 1.11525 
290. .11277 42.47 3.97 32.830 h5.360 1.12332 
.196 .528 1682. 
.196 .560 1566. 
.196 .bC? 1440. 
.19b .602 1293. 
.2C4 .834 1118. 
.215 1.267 936. 
,230 1.360 577. 
.225 1.146 585. 
,209 .711 617. 
.199 .566 651. 
,193 .490 662. 
.I89 .*41 630. 
295. all849 47.21 3.71 34.312 47.477 1.13056 
300. .12304 51.59 3.50 35.690 49.45c 1.13719 
310. .I3374 59.56 3.16 38.229 53.089 1.14913 
320. .14289 66.76 2.90 40.569 56.445 1.15978 
330. .15151 73.43 2.69 42.773 59.606 1.16951 
340. *15973 79.68 2.51 44.877 bZ.bP4 1.17852 
350. .I6764 85.61 2.37 46.907 65.532 1.18695 
360. .17529 91.27 2.24 48.878 68.353 1.19490 
370. .10274 96.71 2.13 50.801 71.104 1.20244 
380. .19002 101.96 2.03 52.685 73.796 1.20962 
.I84 .408 696. 
.I81 .383 711. 
.176 1328 738. 
.173 .325 762. 
.l?C .309 785. 
.168 .296 805. 
.I67 .PB6 825. 
.lbb ,271 343. 
.165 ,272 860. 
.164 .267 877. 
390. 119714 107.06 1.94 54.536 76.439 1.21648 
400. .20414 112.01 1.87 56.360 79.041 1.22307 
410. .21103 116.05 1.79 58.160 81.606 i.22940 
420. .21782 121.50 1.73 59.939 84.140 1.23551 
430. .22453 126.21 1.67 61.701 86.647 1.24141 
440. .23116 130.76 1.61 63.447 89.130 I.24712 
450. .23773 135.23 1.56 65.179 91.592 1.25265 
460. .24423 139.64 1.52 66.900 94.035 1.25802 
470. .2506b 143.98 1.47 68.610 96.461 1.26324 
400. .257Cb 140.27 1.43 70.311 98.073 1.26831 
.I63 .262 893. 
.I62 .258 909. 
.I62 .255 924. 
.161 .252 938. 
.I61 .249 952. 
.160 ,247 966. 
.I60 .245 979. 
.lbO .243 993. 
.lbO .242 1005. 
.I59 .240 1018. 
490. .26343 152.51 1.39 72.003 101.271 1.27326 .159 .239 1033. 
500. .26974 156.70 1.36 73.688 103.657 1.27808 .159 .23b 1042. 
510. .27602 160.05 1.32 75,367 iCb.033 1.28278 .159 .237 1054. 
520. .28226 164.96 1.29 77.040 108.400 1.28738 .159 .236 1066. 
530. .20847 169.04 1.26 70.700 110.750 1.29107 .i59 .235 1077, 
540. .29465 173.00 1.23 80.372 113.109 1.29627 .159 .235 1Vbb. 
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TABLE VIb. THERHOOVHA,,IC PROPERTIES OF OKIGEN 
700. PSIA ISOBAR 





ENTHALPI ENTROPY cv 




. 90.841 .01223 2061.70 320.26 -03.112 -01.527 .50226 .261 .397 3012. 
100. .01226 2043.51 316.50 -02.655 -01.066 .50609 .261 .397 3797. 
105. .01237 1965.15 301.70 -00.605 -79.0ai .52627 .259 .397 3735. 
110. .01249 1807.50 2ae.17 -70.716 -77.097 .54473 ,257 .397 3675. 
115. .01261 1010.49 275.71 -76.749 -75.114 .56235 .254 .396 3617. 
120. .01273 1734.11 264.09 -74.762 -73.132 .57922 ,251 .396 3559. 
125. .01206 1650.30 253.16 -72.017 -71.150 159540 ,240 .396 3501. 
130. .a1299 1503.35 242.11 -70.852 -69.160 .61095 ,245 .396 3444. 
135. .01312 1509.00 232.92 -60.806 -67.106 .62591 ,242 .397 3316. 
140. .01325 1435.66 223.43 -66.920 -65.202 .64034 ,230 .397 3327. 
145. .01339 1363,lb 214.27 -64.953 -63,217 165427 
150. .01353 1291.75 205.40 -62.904 -61.23C .66774 
155. .01368 1221.46 196.78 -61.013 -59.239 .68079 
160. .01384 1152.43 188.30 -59.030 -57.245 .69346 
165. .01400 1084.79 180.16 -57.060 -55.245 .70576 
170. .01416 1018.63 172.12 -55.C76 -53.240 .?I774 
175. .01434 954.08 164.23 -53.085 -51.227 .72941 
100. .01452 891.24 156.49 -51.096 -r9.205 *74CdC 
105. .01471 030.22 148.89 -49.070 -47.172 .75194 
190. .0149G 771.12 141.42 -47.058 -45.126 .76286 
.235 .397 3267. 
.231 .398 3206. 
.221 .398 3144. 
.225 .399 3081. 
.221 .400 3015. 
.Zlb .40* 2948. 
,215 .403 2079. 
.PIZ .405 2007. 
.210 .408 2733. 
.ZOb .4ll 2656. 
195. .01511 714.01 134.11 -45.023 -43.064 .77,57 
200. .01533 658.95 126.95 -42.971 -40.904 .78210 
205. .ci557 605.96 119.96 -40.899 -38.882 179249 
210. .01581 555.05 113.16 -18.803 -36.754 .80475 
215. .01608 5Cb.l4 106.60 -36.679 -34.595 .81490 
220. .01b36 459.11 100.3t -34.522 -32.401 .82499 
225. .016bb 413.72 9r.33 -32.327 -30.167 .83503 
230. .01699 369.6* 88.72 -33.089 -27.887 *84505 
235. .01737 327.32 83.06 -27.779 -25.528 .85519 
240. .0177, 284.48 77.76 -25.401 -23.098 .86543 
.206 .414 2577. 
.205 .4t8 2494. 
.204 ,423 2*10. 
.204 .*28 2324. 
.204 .435 2237. 
.203 .44* 2151. 
.202 .451 2Ob8. 
.198 .*bC 1994. 
.I99 .*75 1905. 
.19b .*96 1919. 
245. .01823 243.12 71.81 -22.934 -20.571 .87585 
250. .OlC?b zc2.92 65.b8 -20.369 -17.937 .886*9 
255. .01938 IE4.10 59.49 -17.661 -15.149 .89753 
260. .02014 126.70 53.01 -14.755 -12.145 .90920 
265. .02112 89.93 46.20 -11.528 -8.791 .92197 
270. .02255 5r.06 38.68 -7.716 -r.793 .93691 
275. .C2554 16.49 28.34 -2.027 I.263 .95912 
l 276.209 .02770 5.33 24.10 .809 4.400 .97050 
l 276.209 .05367 2.86 10.64 17.559 24.516 l.J9335 
285. .069“C 14.88 7.62 23.583 32.527 1.07221 
285. .07875 23.74 6.32 26.931r 37.141 1.00836 
290. .0861, 30.86 5.57 29.325 ‘3.489 1.10020 
.196 .516 1723. 
.195 .54l 1615. 
.195 .579 1500. 
.I96 .629 1372. 
.ZCC .719 1225. 
.206 .910 1051. 
.22* 1.842 792. 
.241 4.516 680. 
.259 5.894 563. 
.224 1.189 6011. 
.2C9 .759 633. 
.199 .bCC 656. 
295. .09237 36.89 5.05 31.297 k3.259 1.10968 
300. .09792 42.22 b.66 33.CC2 k5.695 1.11706 
311. .10776 Cl.57 4.1C 35.995 k9.964 1.13187 
320. .I1654 59.77 3.69 38.63, 53.740 I.14386 
330. .12464 67.20 3.38 hi.052 57.2CB 1.15453 
340. .13*24 74.07 3.14 43.322 63.463 i.ibr25 
350. .13928 80.52 2.93 45.483 63.562 1.17324 
365. .14643 86.63 2.76 ~7.562 b6.542 1.iR163 
370. .I5314 92.46 2.61 49.576 69.427 1.18954 
380. .15967 98.06 2.59 51.534 72.231 1.19732 
.I93 .515 676. 
.I88 .462 694. 
.I01 .398 725. 
.176 .360 752. 
.I73 .335 776. 
.l?l .317 798. 
.I69 .3C3 819. 
.I67 .293 8,d. 
,166 .ZRb 856. 
.I65 .277 374. 
395. .I6604 1C3.47 2.3b 53.457 74.979 1.25..15 .164 .272 891. 
403. .I7227 108.70 2.26 55.340 77.670 1.21097 .I63 .267 907. 
410. .17838 113.79 2.17 57.193 80.315 1.21750 .163 .262 922. 
420. ml9439 118.76 2.09 59.019 82.921 i.2Z37b .162 .259 937. 
430. .19032 123.60 2.01 60.823 85.492 1.22983 .162 .256 952. 
440. .19616 128.35 1.94 62.608 80.034 1.235bP .I61 .253 966. 
450. .20193 133.01 1.87 64.375 90.550 1.24132 .I61 .253 979. 
465. .20764 137.58 I.81 66.127 93.c42 1.24680 ,160 .24b 993. 
475. .21329 142.09 1.76 67.866 95.513 1.25212 .16C .246 1006. 
483. .21890 146.53 1.71 69.593 97.967 1.25728 .160 .24& 1019. 
490. .22445 150.90 1.66 71.310 lLC.404 1.26231 
500. .22997 155.23 1.61 73.018 li2.826 1.26720 
515. .23544 159.51 1.57 74.717 105~236 1.27197 
520. .24089 163.74 1.53 76.409 107.634 I.27bC3 
530. .24630 167.93 1.49 78.096 113.021 l.PdllS 
540. .25168 172.0, 1.46 79.776 112.299 1.23562 
.160 .243 1031. 
..I59 .2r2 134*. 
.159 .240 1356. 
.159 .239 1361). 
.I59 .2,9 1379. 
.159 .237 1191. 
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TABLE VIb. THERHOOYNAHIC PROPERTIES OF OXYGEN 
OCC. PSIA ISOBAR 
TE”PERAT”4E “OLunt 
DEG. R FT3 /LB 
ISOTHERM ISOCHORE INTERNAL 
DERIVATIVE OERIUATIVE ENERGY 
rT3-PSIA/LY PSIA/R BTU/LB 
. 90.9’33 .C1223 2167.60 
100. .01225 2651.61 
105. .Cl237 197i.47 
110. .01248 1896.04 
115. .01260 1819.25 
i2C. .OI273 1743.10 
125. .01285 lbb7.60 
130. .6124b 1592.80 
135. .01311 1518.77 
140. .01324 1445.59 
145. .01338 1373.36 
150. .G1352 1302.17 
155. .C1367 1232.14 
160. .01302 llb3.36 
165. .01398 1‘95.99 
170. .Cl"l" 1030.11 
175. .01431 9t5.84 
100. .014*3 903.28 
185. .Clkbh CL2.55 







225. . Jlbbu 
230. . Cl692 
235. .Ci728 
240. .G17d7 
726.51 13k.96 -45.172 -42.938 .77278 
672.14 127.85 -43.133 -40.866 .78327 
619.$5 12c.92 -41.074 -38.774 .79361 
568.82 114.18 -38.993 -36.657 .80381 
520.20 107.67 -36.886 -34.512 .81391 
475.4.k 131.43 -34.749 -32.334 .82392 
428.34 95.51 -32.578 -30.119 .63387 
384.55 89.95 -30.369 -27,863 .84378 
342.19 8@.4t -28.093 -25.534 .05380 
3cc.03 79.98 -25.761 -23.144 .86307 
245. .b1612 259.57 
250. .51859 te0.28 
255. .01917 1C2.64 
260. .51984 146.55 
265. .CZb69 111.31 
27;. .iZia, 77.6" 
275. .02347 44.7" 
280. .CPTIP 13.58 
285. ,25137 8.08 
290. .C63*3 .18.25 
295. .‘7123 26.02 
300. .C7752 32.58 
310. .C8782 43.57 
325. .C965* 52.86 
330. .lC43‘i 61.10 
340. .11155 68.62 
350. .I1932 75.60 
360. .i2*77 82.16 
378. .13C96 88.30 
380. .1369S 94.33 
390. a14274 100.04 
401. .1464x, 1115.55 
418. .1539r 110.89 
420. .15936 116.08 
430. .16470 121.14 
445. .16995 126.08 
455. a17513 130.92 
460. .18024 135.66 
470. .I8530 140.32 
400. *19031 144.90 
490. .19526 149.42 
500. .ZGClb 153.87 
510. .20506 158.27 
520. .20990 162.62 
530. .21471 166.92 
540. .21949 i7*.ia 
320.29 -03.098 -61.287 ,50240 
317.06 -82.697 -00.083 .50646 
332.18 -80.729 -78.897 .52583 
288.66 -78.763 -76.914 .5442b 
276.19 -76.799 -74.932 .56191 
264.56 -74.836 -72.951 .57877 
253.66 -72.874 -70.971: .59494 
2*3.31 -70.912 -68.990 .61047 
233.44 -65.951 -b?.CO9 .62542 
223.96 -66.989 -65.028 .63983 
.261 . 397 3016. 
,261 .397 3003. 
,259 .397 3741. 
.257 .397 3601. 
,254 .39b 3623. 
.252 .396 3566. 
.249 .396 3500. 
,245 .396 3451. 
.2*2 .396 3393. 
.239 .396 3335. 
214.81 -65.027 -63.045 .65375 .235 .397 3276. 
205.96 -63.063 -61.060 .66720 .232 .397 3215. 
197.36 -61.097 -59.072 .68024 .22b .398 3154. 
1118.98 -59.128 -57.G81 .69298 .225 .399 3091. 
180.79 -57.156 -55.085 .70516 .222 .400 3026. 
172.78 -55.179 -53.084 .71711 .21b .401 2960. 
164.92 -53.196 -51.076 .72875 .215 .402 2091. 
157.22 -51.206 -49.059 ,711012 .213 .404 282P. 
149.65 -43.206 -47.032 .75123 .210 .407 2747. 
lb2.23 -+7.196 -44.992 .76211 .2Cb .409 2671. 
.207 .412 2593. 
.205 .416 2512. 
,205 .42I 2420. 
.204 ,426 2344. 
.204 .432 2250. 
.254 .439 2174. 
.202 .447 2094. 
.19b .455 2022. 
.199 .469 1936. 
.19b .406 1840. 
73.43 -23.349 -20.667 .07408 
67.54 -25.854 -i8.100 .bd445 
61.61 -18.244 -15.405 .89513 
55.51 -15.470 -12.539 .90626 
49.26 -12.486 -9.422 .91813 
42.67 -9.137 -5.908 .93127 
35.27 -5.089 -l.blZ .94703 
25.37 1.039 5.057 .97103 
10.95 11.781 26.391 1.04656 
8.26 24.233 33.629 1.07278 
.I96 .505 1760. 
.195 .526 1660. 
.195 .555 1553. 
.195 .594 143a. 
.197 .655 1309. 
.201 ,750 1165. 
.PCb .9a9 992. 
.227 2.C35 751. 
.242 2.309 597. 
.217 1.026 632. 
7.04 27.350 37.903 1.08640 .205 
6.26 29.720 41.203 1.09750 .I97 
5.28 33.445 46.455 1.11473 .lb? 
4.65 36.502 50.803 1.12854 .I00 
4.19 39.200 54.657 1.14040 .176 
3.84 41.672 58.196 1.15097 .173 
3.56 43.908 61.517 1.16060 .i71 
3.33 46.192 64,675 1.16950 .169 
3.13 48.309 67.708 1.17781 . lba 











2.01 52.350 73.496 1.19305 
2.68 54.296 76.282 1.2noio 
2.56 56.207 79.011 1.20684 
2.46 58.084 81.692 1.21330 
2.36 59.933 04.332 1.21951 
2.20 61.758 86.934 1.22549 
2.20 63.562 89.505 1.23127 
2.12 65,347 92.048 1.23606 
t.Ob 67.116 94.567 i.2422a 





















1.93 70.613 99.539 1.25264 .I60 .247 1033. 
1.00 72.344 101.990 1.25761 .160 .245 1045. 
1.83 74.065 104.442 1.26244 .tbO .244 io5a. 
1.70 75.777 106.071 1.26716 .I60 .242 1070. 
1.74 77.401 109.200 1.27177 .159 .241 1002. 





cv CP VELOCITY 
OF SOUND 
BTUILB-R BTUILB-R FTl.9 
. TYO-PHASE BOUNOAR” 
TAME VU. TIYRWDVNAIIIC PROPERTIES OF OXYCEN 
900. l SIA xsomm 
lENCERATURE VOLUHE ISOTltElll IsoCWORE INTERNAL 
DE IYATIYE 
I FT -CSIA/LD 
"';;:ft;:VE ENERSY 
STUILB 
ENTWLPY ENTROPY cv 






























320.32 -63.663 -61.046 .I0254 .262 .397 amI. 
31r.55 -02.739 -80.699 .I0603 .261 .397 3106. 
302.67 -65.774 -76.714 .52545 .259 .397 3747. 
209.14 -76.615 -76.731 .54365 .257 .396 3607. 
276.66 -76.649 -74.750 .56146 .255 .396 3630. 
265.67 -74.889 -72.770 .5763I .252 ,396 3572. 
254.16 -72.936 -70.790 .59447 .249 .396 3515. 
243.62 -70.972 -66.6Il .61000 .246 ,396 3459. 
233.95 -69.015 -66.032 .62493 .242 .396 3401. 
224.46 -67.057 -64.653 .63933 .239 .396 3343. 
145. .01337 13b3.48 215.36 -65.100 -62.672 .65323 .235 .396 3264. 
156. .01351 1312.54 206.52 -63.141 -bO.890 .66667 .232 .397 3225. 
155. .01365 1242.76 197.94 -61.160 -58.905 .67969 .229 .397 3163. 
160. .01360 1174.25 169.58 -59.217 -56.917 .69231 ,225 .396 3101. 
165. .01396 1107.13 161.42 -57.251 -54.925 .70457 1222 .399 3037. 
170. .01412 1041.51 173.43 -55.261 -52.927 .71649 .219 .400 2971. 
175. .01429 977.51 165.61 -53.305 -50.923 .72611 .216 .401 2903. 
100. .01447 915.23 157.93 -51.323 -48.912 .73345 .213 .403 2633. 
165. .01465 654.77 150.41 -49.333 -46.890 .75052 .211 .405 2761. 
190. .014*5 796.23 143.63 -47.332 -44.857 .76137 ,209 .408 2666. 
195. .01505 739.64 135.60 -45.319 -42.810 .77200 .207 .41x 2606. 
t00. .01526 665.19 126.74 -43.291 -40.747 .76246 .206 .41-i 2529. 
205. .01549 632.77 121.65 -41.245 -38.664 179274 .255 .419 2447. 
210. .01573 562.42 115.17 -39.179 -36.556 .60290 .205 .424 2363. 
215. .a1591 534.06 106.7Z -37.066 -34.425 .61294 1204 .429 2260. 
220. 101625 467.56 102.53 -34.969 -32.262 .I)2266 .204 .436 2197. 
225. .01653 442.,4 96.65 -32.620 -30.064 .63275 .202 .443 2119. 
230. .01665 399.23 91.14 -30.636 -27.631 ,6425b .191 .450 2049. 
235. .01719 356.66 65.63 -26.394 -25.529 .65247 ,198 .464 196b. 
240. .01756 315.30 80.15 -26.101 -23.174 .66236 .198 .477 1677. 
245. .01791 275.55 74.93 -23.739 -20.143 .67241 .19b .495 1795. 
250. .01~44 237.04 69.26 -21.306 -18.232 .a6255 .195 .514 1701. 
255. ."1898 200.3O 63.54 -16.776 -15.613 .a9293 .194 .537 1601. 
260. .01959 165.16 57.72 -16.120 -12.354 .90364 .I94 .5b7 1.94. 
265. .02032 130.90 51.17 -13.294 -9.905 *914811 .195 .613 1379. 
270. .02127 4.3.*1 45.65 -Il).222 -6.677 .92694 .198 .681 1253. 
275. .a2252 67.34 39.49 -6.746 -2.995 .94025 .202 .a00 11iP. 
2.50. .024*3 36.67 32.42 -2.537 1.534 .95677 .209 1.045 950. 
265. .OZBJ, 16.7, 23.74 3.561 a.309 .96073 .225 1.845 749. 















































15.61 to.35 21.643 30.422 1.05715 .223 I.263 640. 
23.20 8.60 25.46, 35.546 1.07439 .209 .a57 664. 
35.16 6.80 30.lt6, ‘2.436 1.09702 ,193 .57b 703. 
46.24 5.60 32.135 47.595 i.il340 ,185 .4b6 735. 
55.27 5.1* 37.196 51.939 1.12676 ,179 .kOI 763. 
63.41 4.65 39.918 55.819 1.13636 ,176 .371 766. 
73.91 4.2, 42.419 59.394 1.1*073 ,173 .346 810. 
77.91 3.96 kk.766 62.753 1.15819 ,171 .327 631. 
84.51 3.70 46.998 65.95i 1.16695 ,169 .313 651. 
90.79 3.46 49.143 b9.022 1.17512 , lb8 .302 670. 
96.80 3.30 51.217 71.992 1.16266 ,167 .293 667. 
102.56 3.13 53.234 74.879 1.19017 .lbb .265 904. 
106.16 2.99 55.205 77.697 1.19713 ,165 .27¶ 921. 
113.57 2.66 57.135 60.457 1.20376 . lb. .273 937. 
l16.63 2.74 59.032 63.166 i.21015 .163 .269 952. 
123.96 2.63 60.899 65.832 1.21626 ,163 .265 967. 
126.9, 2.54 62.741 86.461 1.22219 .162 .2bl 981. 
133.6, 2.45 64.561 91.056 1.22709 ,162 .256 995. 
13a.66 2.37 66.361 93.621 1.23341 . lb1 .255 1009. 







148.05 2.22 69.913 9.5.678 1.24395 ,161 .251 1035. 
152.63 2.16 71.667 161.174 1.24193 .lbO .249 10.8. 
157.15 2.10 73.410 iC3.652 1.25390 .160 .247 1060. 
161.61 2.04 75.142 106.113 1.25667 .lbO .245 1072. 
166.02 1.99 76.665 101.559 1.26334 .lbO .244 1664. 
170.36 1.94 76.579 110.993 1.26766 .159 .243 1096. 
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TAEN.6 VI,,. THERMODYNAHIC PROPERTIES OF OXYGEN 
1000. PSIA ISOBAR 
IEWERATURE YOLUHE ISOTHERM ISOCHORE INTERNAL 
OERIVATIYE OERIVATIVE ENERGY 
FT3-PSIA/LB PSIA/R BTU,,.6 
ENTHALP'I ENTROPY CY 




l 9Y.Zb5 .91222 2079.22 320.35 -03.069 -00.606 .50266 .262 .397 3323. 
100. .OliZk 2667.74 318.C3 -82.780 -30.515 .50561 .262 .397 3814. 
105. .01235 1990.03 303.15 -80.617 -7.3.530 .52497 .260 .397 3753. 
110. .01247 1913.04 209.62 -78,857 -76.548 .54341 .257 .396 3694. 
115. .0125Y 1036.69 277.16 -76.090 -74.563 .56102 .255 .396 3636, 
120. .01271 1760.33 265.56 -74.942 -72.589 .57786 .252 .396 3579. 
125. .01283 1665.93 254.65 -72.986 -7o.blC .5Y401 .249 .396 3523. 
130. .01296 lbll.SY 242.32 -71.032 -68.633 .60952 .246 .395 3466. 
135. .01308 1536.02 234.46 -69.071 -66.655 .62445 .242 .3Y5 3409. 
1.0. .L1322 1465.31 225.01 -67.125 -64.673 .63863 .239 .396 3351. 
1.5. .a1335 1393.56 215.89 -65.172 -62.699 .b5272 .236 .396 3293. 
150. .01349 1322.66 257.07 -63.213 -60.719 .66614 ,232 ,396 3233. 
155. .01364 1253.33 190.51 -61.263 -58.737 .67914 .229 .397 3173. 
160. *01379 1135.07 190.17 -59.305 -56.752 .69174 .225 .3Y7 3111. 
165. .01394 1118.20 162.03 -57.345 -54.763 .70398 .222 .3Y8 3047. 
170. .a1410 1052.84 174.07 -55.332 -52.770 .715.88 .219 *399 2902. 
175. .01427 989.10 166.23 -53.413 -50.771 .72747 .216 .401 2915. 
100. .01445 927.00 153.64 -51.439 -48.764 .7387a .213 .402 2846. 
185. .01463 866.09 151.15 -49.457 -46.748 .72983 .211 .404 2775. 
100. .01482 808.62 143.81 -47.465 -44.721 .76064 ,209 .407 2700. 
195. .01502 752.34 136.63 -45.462 -42.681 .77124 a207 .409 2624. 
200. .a1523 698.11 129.61 -43.446 -40.625 .73165 .206 .k13 2545. 
205. .015*5 645.95 122.77 -41.412 -33.551 .79190 .205 .417 2264. 
210. .01566 595.06 116.14 -39.360 -36.455 .80200 .205 .'I22 2383. 
215. .01593 547.75 109.73 -37.284 -34.334 ..31190 .205 ,427 2300. 
220. .01619 501.52 103.59 -35.103 -32.105 .a2117 .204 .433 2219. 
225. .01647 456.93 97.76 -33.054 -30.004 .a3166 .202 .43Y 21b3. 
210. .0167.3 413.63 92.29 -30.897 -27.791 .64133 .198 .445 2075. 
235. .01711 371.33 37.1* -28.664 -25.516 .a5117 .I98 ,459 1995. 










.017.37 291.14 76.35 -24.100 -20.30O .87082 .196 .k0b 1.523. 
.01631 253.26 70.85 -21.728 -18.338 .86077 .I95 .502 1739. 
.018.50 217.25 65.33 -19.266 -15.733 . (19009 .I94 .522 1645. 
.01930 162.63 59.73 -16.699 -13.111 .90127 .I94 ,547 1545. 
.02003 149.27 54.17 -14.000 -10.2ee .91202 .194 .532 1439. 
.02086 117.60 46.55 -11.120 -7.258 .92335 .196 .632 1326. 
.02163 87.60 42.77 -7.372 -3.920 .93559 .19.3 .707 12or. 
.02327 60.13 36.70 -4.410 -.102 .94935 ,202 .330 1071. 
.02536 35.92 30.15 -.I27 4.570 .96586 ,208 1.067 924. 
.02926 17.70 22.36 5.663 ii.080 .9.0853 .223 1.574 763. 
295. .03703 11.76 16.17 13,394 20.251 1.01967 .235 1.099 665, 
300. .04594 16.10 12.22 19.768 28.274 1.04687 .222 1.304 663. 
310. .056bY 28.67 8.80 26.951 37.818 1.071122 .231 .731 690. 
320. .06796 40.03 7.21 31.437 44.075 1.09011 .190 ,545 730. 
330. .a7570 49.90 6.24 35.023 49.046 1.11342 .I63 ,456 760. 
3.0. .08249 58.53 5.56 36.055 53.330 1.12621 .I78 .405 785. 
350. .08070 66.54 5.06 40.772 57.190 1.13742 .I75 .371 808. 
360. .09449 73.94 4.65 43.263 60.761 1.14752 .173 .347 330. 
370. .a9997 dO.90 4.33 45.645 64.157 1.15677 .171 .32Y 350. 
360. .10520 07.49 4.05 47.895 67.375 1.16535 .lbY .315 869. 
330. .11023 93.78 3.82 50.058 70.470 1.17339 ,165 .304 807. 
4OP. .I1510 99. a1 3.62 52.150 73.464 1.18097 ,167 .295 905. 
410. .11983 105.62 3.43 54.1.65 76.375 1.18316 .ibb .2.37 921. 
420. .I2444 111.24 3.28 56.173 79.216 1.19501 .165 .281 937. 
430. .I2696 116.69 3.13 50.119 81.999 1.20155 .Lbk .276 953. 
4.6. .13336 122.00 3.01 60.031 34.730 1.20763 ,163 ,271 963. 
450. .L3773 127.I7 2.19 61.913 87.417 1.21337 ,163 .267 982. 
466. .I4201 132.23 2.79 63.769 90.065 1.21969 .162 .263 997. 
470. .14b23 137.16 2.69 65.602 92.679 1.22532 .162 .260 1010. 






.I5451 146.82 2.52 69.209 97.121 1.23603 .161 1254 1037. 
.I5059 151.52 2.44 70.98.0 100.354 I.24115 .lbl .252 1050. 
.16262 156.15 2.37 72.753 102.366 1.24612 .I60 ,250 1063. 
.16662 160.71 2.31 74.506 105.360 1.2509t .160 .248 1075. 
.17059 165.22 2.24 7b.247 107.636 1.25566 .160 .247 1017. 
.i7453 Ib9.66 2.19 77.979 110.297 1.26023 .lbO .245 1099. 
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TAALE VIb. THER~OOVNARIC PROPERTIES OF OXYGEN 
IIOS. PSIA ISOBAR 
TEMPERATURE VOLUME 
DEG. R FT3/LA 




FT -PSIA,LB PSIAlR BTU/LB 
ENTHALPY ENTROPY 
6TUlL6 BTU/LB-R 
cv CP VELOCITY OF SOUNO 
BTU/LB-R BTU/LB-R FTlS 
l 99.408 .a1221 2065.00 320.36 -63.054 -80.56b .50262 .262 .397 3627. 
100. .#I223 2075.77 310.51 -62.621 -60.331 .50516 .262 .397 3020. 
105. .01234 1996.20 303.63 -00.661 -76.347 .52454 .260 .397 3750. 
110. .#I246 1921.50 290.10 -76.903 -76.365 .54297 ,253 .396 3700. 
115. .#I256 1645.37 277.65 -76.941 -74.36b .56057 ,255 .396 36*2, 
120. .#I270 1769.66 266.05 -74.994 -72.407 .57741 .252 .395 3566. 
125. .#I262 1695.05 255.15 -73.042 -70.430 159355 .249 .395 3530. 
130. .01295 1620.93 244.62 -71.091 -66.454 .60905 .246 ,395 3473. 
135. .01307 1547.59 234.97 -69.141 -66.473 .62397 12.3 .395 3417. 
1.0. .a1320 1475.11 225.53 -67.192 -64.502 .63634 .239 .395 3359. 
1.5. .a1334 1403.59 216.43 -65.243 -62.526 .65221 .23b .395 3301. 
150. .01346 1333.13 207.62 -63.294 -60.543 .66562 .232 .396 3242. 
155. .a1362 1263.34 199.06 -61.344 -56.569 .67859 ,229 .396 3132. 
160. .01377 1195.62 190.76 -59.392 -56.537 .b9118 .226 .397 3121. 
165. .a1393 1129.21 162.64 -57.433 -54.602 .70340 .222 .397 3051. 
170. .014OY i064.i# 174.71 -55.431 -52.bi2 .71523 ,219 .393 2993. 
175. .01425 1000.61 166.94 -53.520 -50.617 .72664 .2ib ..a0 2927. 
1*0. .01442 930.35 159.34 -51.553 -r6.615 .73612 ,214 ..a1 2650. 
165. .01461 878.91 151.66 -49.579 -46.604 .74914 .Zll ..a3 2737. 
190. .01479 620.90 144.56 -47.597 -44.533 .75992 .209 .*05 2714. 
195. .a1499 764.36 137.44 
200. .01520 710.90 130.46 
205. .01542 656.99 123.67 
210. .#I564 609.i. ill.08 
215. .01589 561.27 110.72 
220. .01614 515.26 1‘4.63 
225. .01642 470.93 98.84 
230. .91671 427.92 93.41 
235. .a1703 305.61 03.41 








B - 1.148 
-23.963 
-26.737 
-42.55C .77049 .eos ..a1 2639. 
-40.502 .78036 .206 .411 2561. 
-36.436 .791Ob .206 .415 2462. 
-36.350 .60112 .255 .419 2401. 
-34.240 .31105 .205 .424 2320. 
-32.103 .62067 .204 .430 2241. 
-29.93(1 .33060 .203 .43b 2166. 
-27.744 .64024 .191 .441 2099. 
-25.494 .84992 .19.0 .45* 2022. 
-23.197 *05959 .19.0 .465 1939. 
245. .01776 306.33 77.67 -24.459 -2#.I*I .06931 .I97 .476 1653. 
250. .01011 ZLY.03 72.35 -22.126 -18.423 ..0790.¶ .195 .493 1775. 
255. .Oi365 233.61 67.00 -19.721 -15.923 .00898 .194 *510 1616. 
260. .a1910 199.51 61.58 -17.229 -13.322 .89908 .194 ,530 1591. 
265. .01979 116.72 56.23 -14.632 -10.600 .90945 .194 .553 1492. 
270. .02052 135.67 50.91 -11.895 -7.715 .92023 .I94 .597 1389. 
275. .02140 106.40 r5.54 -0.965 -4.606 .93164 .19b .650 1279. 
2.30. .02251 79.46 43.03 -5.762 -1.176 .94*00 .I98 .726 1163. 
265. .02!+01 55.46 34.34 -2.157 2.735 .95734 .201 .346 1041. 
290. .02b24 35.33 26.36 2.t35 7.400 .97436 .210 1.053 907. 
295. .L2985 21.71 22.40 7.361 13.461 .YY480 .220 I.344 734. 
303. .035*9 lb.79 17.22 13.423 20.653 1.01697 .224 1.460 712. 
310. .a4792 24.04 11.44 22.655 32.617 1.05326 .206 .926 704. 
320. .a5750 34.93 8.94 23.544 40.257 1.08255 .19. ,643 732. 
330. .06526 45.03 7.53 32.636 45.970 1.10017 .10b .51P 759. 
3.0. .0719r, 5*.19 6.60 36.033 50.740 1.11439 .181 .443 765. 
350. .0779.¶ 02.61 5.94 39.050 54*93k 1.12656 .I77 .399 800. 
360. .a3154 70.34 5.42 41.746 56.762 1.13734 .174 .369 130. 
370. .08877 77.60 5.00 44.251 62.332 1.14712 ,172 .346 651. 
360. .a9373 64.47 4.66 qb.616 65.767 1.15613 .170 .329 070. 
390. .“98*0 91.01 r.37 43.374 68.933 1.16451 .lb9 .316 100. 
400. .10306 97.27 4.13 51.047 72.039 1.17237 , lb8 .305 906. 
410. .I0750 lC3.29 3.91 53.151 75.047 1.17980 .167 .296 923. 
420. .lllBl 109.11 3.72 55.198 77.973 1.16665 .I66 .209 939. 
430. .I1602 114.74 3.55 57.197 80.330 1.19357 .I65 .263 955. 
440. .12015 120.21 3.40 59.155 33.626 1.20000 .I64 .277 975. 
450. . i24lY 125.54 3.26 61.079 66.375 1.20616 ,163 ,272 905. 
460. -12817 130.74 3.14 62.972 tJ9.078 I.21212 .I63 .266 999. 
470. .lJPOB 135.83 3.03 64.633 41.741 1.21765 ,162 .265 1013. 
480. .I3594 140.62 2.92 66.611 94.370 1.22333 .I62 .261 1027. 
490. .13475 145.71 2.63 63.503 96.969 1.22874 .lbl .253 1OkO. 
505. .I4351 150.53 2.74 70.357 99.540 i.23393 .lbl ,256 1053. 
510. .14724 155.26 2.66 72.095 102.067 1.23696 .I61 .254 1066. 
520. .15093 159.93 2.53 73.169 104.613 1.24366 .1bO .252 1079. 
530. .15459 164.54 2.51 75.629 107.119 1.24666 .lbO .255 1091. 
5.0. .15.,22 169,IO 2.44 77.379 1OY.bO7 1.25331 ,160 ,243 1103. 
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TABLE VI,,. THERMODYNAMIC PROPERTIES OF OXYGEN 
1200. PSIA ISOBAR 
TENPERATURE VOLUME 
DEG. R FT3/L6 
ISOTHERM ISOCHORE INTERNAL 
DERIVATIVE OERIVATIYE ENERGY 
FT3-PSIAILB PSIAlR BTU/LB 
L 99.548 .a1221 2090.11 
100. .01222 2063.76 
185. .01234 2006.50 
110. .01245 1929.93 
115. .01257 1654.02 
120. .012bY 1776.74 
125. .01261 1704.13 
130. .a1293 1630.23 
135. .OlSOb 1557.11 
140. .#I319 1464.66 
145. .01333 1413.57 
150. .01347 1343.35 
155. .01361 1274.29 
160. .01376 1201.52 
165. .01391 1140.14 
170. .01407 1075.26 
175. .01423 1012.04 
100. .01440 950.53 
165. .a1451 090.84 











777.30 136.24 -45.742 -42.416 .76974 
723.56 131.30 -43.747 -40.377 .76006 
671.89 124.55 -41.736 -30.319 .79025 
b22.27 11.0.01 -39.709 -36.242 .60026 
574.63 111.69 -37.bb2 -34.142 .61014 
526.86 105.64 -35.594 -32.018 .81991 
414.74 99.89 -33.503 -29.667 .a2957 
441.96 94.50 -31.390 -27.691 .a3913 
399.70 69.63 -29.233 -25.464 .6437i 
359.60 04.19 -27.036 -23.193 .85327 
245. .01766 321.30 
250. .01606 214.49 
255. .01651 249.47 
260. .a1901 215.74 
265. .01957 163.45 
270. .02023 152.66 
275. .02101 l24.16 
280. .a2195 97.56 
265. .02315 73.78 
290. .02475 52.90 
295. .02701 36.59 
300. .03028 26.09 
310. .a3972 23.18 
320. .04898 31.57 
330. .a5666 41.27 
3.0. .06325 50.52 
350. .06912 59.12 
360. .07450 67.13 
370. .a7949 74.66 
360. .08423 61.77 
390. .06.574 66.52 
400. .09308 94.99 
410. .a9727 101.20 
420. .10133 107.19 
430. .I0529 112.96 
440. .10916 116.61 
450. .11295 124.08 
460. .11667 129.42 
470. .12033 134.63 
460. *I2393 139.74 
490. .12748 144.75 
500. .13OYY 149.67 
510. .13446 154.51 
520. .I3709 159.27 
530. .14130 163.98 
5.0. .I4467 166.62 
320.41 -63.039 -60.326 .50296 .262 .397 3831. 
318.99 -62.662 -80.147 .50476 .262 .397 3625. 
304.11 -10.904 -78.163 .52411 .260 .396 3764. 
290.56 -76.949 -76.162 .54254 .256 .396 3706. 
278.13 -76.996 -74.203 .56014 ,255 .396 3649. 
266.53 -75.046 -72,226 .57697 ,252 .395 3592. 
255.b. -73.097 -70.250 .59310 .249 .395 3537. 
245.32 -7I.iSO -66.275 .60159 ,246 .395 34a1. 
235.46 -69.204 -66.301 .62349 .243 .395 3424. 
226.04 -67.259 -64.327 .63785 ,240 .395 3367. 
216.Qb -65.314 -62.353 .65170 .236 .395 3310. 
206.17 -63.369 -60.377 .66509 .233 .395 3251. 
199.64 -61.424 -56.406 .67606 .229 .395 3191. 
191.34 -59.476 -56.421 .69Obt .226 .396 3130. 
183.25 -57.530 -54.439 .702a2 .223 ,397 3066. 
175.34 -55.579 -52.453 .7iC67 ,219 .398 3004. 
167.60 -53.b25 -50.462 .72622 ,217 ,399 2938. 
IbO.03 -51.665 -48.465 .73747 .214 .400 2D70. 
152.61 -49.700 -46.460 .74646 .212 ,402 2.500. 
145.34 -47.726 -44,444 .75921 .210 ..a4 2728. 
,208 ..#I 2654. 
.207 ..I# 2577. 
.206 ..I3 2499. 
.206 .416 2.19, 
.205 ,422 2340. 
.205 ,427 2262. 
.203 .432 2188. 
,196 .437 2124. 
.196 .450 2049. 
,198 ,460 1966. 
71.92 -24.792 -20.6b6 
73.74 -22.502 -16.460 
66.56 -20.146 -16.036 
63.34 -17.719 -13.496 
56.11 -15.206 -10.656 
53.04 -12.581 -*.Odb 
47.96 -9.010 -5.143 
42.81 -6.644 -1.966 
37.63 -3.613 1.531 





















27.07 4.169 10.170 .98187 
22.09 8.901 15.628 1.00021 
14.73 16.501 27.327 1.03858 
11.03 25.350 36.234 l.Ob690 
9.04 30.164 ‘2.774 i.03704 
7.79 34.005 46.060 1.10263 
6.92 37.260 52.619 1.11606 
6.26 40.160 56.714 1.12759 
5.74 42.lllQ 60.463 1.13792 





















4.97 47,666 67.367 1.15610 ,170 
4.67 49.926 70.609 1.16426 .I69 
4.41 52.103 73.717 1.17194 .lbO 
4.19 54.213 76.730 1.17920 .167 
3.99 56.266 79.663 1.1.5blO .166 
3.81 56.273 62.530 1.19269 . lb5 
3.65 60.239 65.336 1.19900 .164 
3.50 62.170 66.095 1.20506 .ib3 
3.37 64.071 90.806 1.21090 .163 











3.i4 67.796 96.123 1.22197 .I62 .262 1043. 
3.04 69.625 98.732 1.22724 .161 .260 1056. 
2.95 71.436 101.314 1.23236 .161 .257 1069. 
2.06 73.231 103.672 1.23732 .160 .255 1062. 
2.78 75.011 106.406 1.24215 .lbO .253 1095. 
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- 
TA6LE VIL, THERHOOYNANIC PROPERTIES OF OXYGEN 
1300. PSIA ISOBAR 
TEMPERATURE VOLUHE ENTROPY cv 
DEG. R FT3/L6 
ISOTHERH ISOCHORE INTERNAL 
OERIVATIVE OERIVATIVE ENERGY 
FT3-PSIAILE PSIAlR BTU/LB 
ENT"ALP" 
BTUlLB BTU/LB-R BTU/LB-R 
CP VELOCITY 
BTU/LB-R OF souNo FTlS 
l 99.618 .01221 2096.60 
100. .#I221 2091.77 
105. .01233 2014.70 
110. .01244 1930.35 
115. .01256 1662.64 
120. .#I266 1767.56 
125. .01200 17i3.i6 
130. .a1292 1639.50 
135. .01305 1566.61 











-60.066 .50309 .262 .397 3634. 
-79.9b3 .50433 .262 .397 3631. 
-77.980 .52366 .260 .396 377t. 
-75.999 .54211 .256 ,396 3712. 
-74.021 .55970 .255 .395 3655. 
-72.045 .57652 .253 .395 3599. 
-70.070 .59264 .250 .395 3543. 
-66.09b .60612 .246 .395 3466. 
-66.124 .62301 .243 .394 3432. 
-64.151 .63736 .240 .394 3375. 
1.5. .a1331 1423.51 217.46 -65.364 -62.179 .65120 .236 .394 3316. 
150. .01345 1353.51 206.71 -63.444 -60.206 .66457 .233 .395 3260. 
155. .#I359 I264.69 200.20 -61.504 -56.232 .67752 .229 .395 3201. 
160. .a1374 1217.15 191.92 -59.563 -56.255 .69007 .226 .395 3140. 
165. .#I389 1151.02 163.65 -57.621 -54.277 .70224 .223 .3Yb 3070. 
170. .01405 1066.39 175.96 -55.676 -52.294 .71406 .220 .397 3015. 
175. .01421 1023.39 166.25 -53.726 -50.307 .72560 .217 .398 2949. 
180. .01430 962.12 160.71 -51.776 -46.314 .73663 .214 .399 2662. 
115. .01456 902.66 153.32 -49.81.5 -46.314 .74779 .212 .401 2013. 











709.61 139.02 -45.676 -42.264 .76901 .206 .405 2666. 
736.11 132.12 -43.893 -40.250 .77931 .207 .406 2593. 
684.66 125.42 -41.693 -36.200 .76944 .206 .412 2516. 
635.26 111.91 -39.871) -36.131 .79941 .206 .klb 2437. 
587.64 112.64 -37.645 -34.042 .60924 .206 .420 2359. 
542.26 106.63 -35.791 -31.929 .a1896 .205 .425 2262. 
498.37 100.92 -33.717 -29.792 .S2656 .203 .429 2210. 
455.61 95.55 -31.625 -27.633 .63604 ,191 .433 2147. 
413.63 90.77 -29.493 -25.427 .64753 .199 .446 2074. 
373.92 65.43 -27.323 -23.179 .65700 .I98 .455 1995. 
245. .01757 335.93 
250. .a1795 299.55 
255. .(11537 264.90 
260. *#I865 231.45 
265. .01938 199.60 
270. .01990 lbY.bZ 
275. .02068 141.13 
260. .02151 114.76 
265. .02252 91.15 
290. .02379 69.90 
80.12 -25.111 -20.662 .66647 
75.06 -22.656 -16.537 .67594 
70.02 -20.550 -16.127 .a0549 
b4,Yb -16.177 -13.640 .89515 
59.67 -15,733 -11.064 .90494 
54.96 -13.201 -.3.391 .91495 
50.11 -10.553 -5.575 .92529 
45.26 -7.757 -2.560 .93608 
40.36 -4.770 .b50 .94751 
35.52 -1.504 4.222 .95995 
.197 .464 1916. 
.195 .476 1639. 
.I94 .4L9 1756. 
.I93 .505 1674. 
.I93 1524 1564. 
.193 .549 1494. 
,193 .561 1401. 
.I94 .622 1305. 
.iY5 .674 1207. 
.200 1746 1101. 
295. .O‘>ik 52.26 
300. .C2766 39.01 
310. .a3424 27.41 
320. .04226 30.76 
330. 114562 38.94 
3*0. .05603 47.76 
350. .56172 56.35 
360. .06691 64.47 
370. .07173 72.12 
360. .C7625 79.44 
30.72 2.066 8.193 .97353 .205 
26.10 6.016 12.673 .96656 .209 
16.32 14.613 22.655 1.02196 .210 
13.47 22.070 32.249 1.05161 .ZOI 
10.78 27.571 39.516 1.07419 .I91 
9.13 31.643 45.330 1.09155 .i65 
8.00 35.406 50.264 1.10587 .lcll 
7.18 38.526 54,636 1.11819 .177 
6.50 41.357 56.624 1.12912 .*75 











390. .06056 66.36 
400. .08469 92.99 
4lL. .08.967 99.36 
420. .09252 105.50 
430. .OQbZb 111.44 
,440. .09991 117*20 
450. .I0346 122.BO 
460. .10698 126.26 
470. .110*2 133.59 
460. .11360 136.61 
5.60 46.444 65.637 1.14612 .I71 .342 094. 
5.25 46.791 69.178 1.15656 .170 .327 911. 
4.94 51.044 72.366 1.16450 . lb9 .315 926. 
4.66 53.2i.Y 75.409 1.17196 .167 ,305 944. 
4.44 55.329 76.501 1.17906 .166 ,297 960. 
4.24 57.365 61.436 1.1.5501 .166 ,290 976. 
4.05 59.396 64.306 1.19226 .165 .264 990. 
3.69 61.366 87.119 1.19~44 ,164 .279 1005. 
3.74 63.302 69.662 1.20439 .I63 .274 1019. 
3.60 65.206 92.602 1.21011 ,163 .270 1033. 
490. .I1713 143.92 
500. .l2042 140.94 
510. .12367 153.66 
520. .12689 156.73 
530. .I3007 163.52 
540. .I3322 166.25 
3.47 67.067 95.2e.k 1.21564 
3.36 66.942 97.931 1.22099 
3.25 70.777 100.546 1.22bl7 
3.15 72.593 103.136 1.23120 
3.06 74.392 105.704 1.23609 
2.96 76.177 106.246 1.24064 
,162 .266 1047. 
.162 .263 1060. 
.lbl .260 1073. 
.I61 .256 1066. 
.I60 .255 1099. 
.160 ,253 1111. 
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TABLE VIb. THERHOOYNAHIC PROPERTIES OF OXYGEN 
14G3. PSIA ISOBAR 
TEMPERATURE VOLUME ENTHPLPl ENTROPY CV 
DEG. R FT3/LB 
ISOTHERM ISOCHORE INTERNAL 
DERIVATIYE DERIVATIVE ENERG” 
FT3-PSIAILB PSIAlR BTUlLa BT”,LD BTU/LB-R BTU/LB-R 
CP VELOCITY 
BTUILB-R OF SoUNo FTlS 
l 99. d29 .01220 2102.39 320.48 -BJ.OiO -79.047 ~50323 .262 ,397 383.3. 
100. .01221 2099.74 319.94 -82.943 -79.779 .50391 .262 .397 3336. 
105. .01232 2022.dS 305.06 -00.990 -77.796 .52326 a260 .396 3776. 
110. .o*err 1946.73 291.54 -79.040 -75.316 m51.168 .253 .396 371.3. 
115. .01255 1371.24 279.09 -77.093 -73.839 .55926 .256 .395 3661. 
120. .01267 1796.39 267.50 -75.143 -71.863 .57608 .253 ,395 3606. 
125. .01275 1722.21 256.61 -73.206 -69.890 *59219 .250 .395 3550. 
13”. .G1291 1643.74 246.30 -71.265 -67.917 .60766 .247 .394 3495. 
135. .01304 1576.06 236.43 -69.327 -65.946 .62254 .243 .394 3439. 
i40. .rl1317 1504.25 227.07 -67.389 -63.975 .63637 .240 .394 3333. 
145. .G1330 1433.41 216.00 -65.453 -62.005 .65070 .237 .394 3326. 
150. .0134c 1363.64 209.24 -63.518 -60.034 .66rO6 .233 .394 3269. 
155. .01358 1295.04 200.75 -61.563 -58.062 .67693 .230 .394 3210. 
160. .01373 1227.73 192.49 -59.647 -56.089 .63952 .22b .395 3150. 
165. .013.38 1161.83 134.44 -57.710 -54.113 .70168 .223 .395 338,. 
170. .a1233 1047.44 176.58 -55.772 -52,$34 .713*9 .220 .39b 3025. 
175. .01419 1034.67 168.89 -53.330 -50.151 .72299 .Pi7 .397 2961. 
180. .01436 973.63 161.33 -51.835 -43.163 .73619 .215 .398 2894. 
135. .01453 914.42 154.02 -49.935 -46.167 .74713 .212 .400 2326. 
190. .91472 357.13 146.82 -47.978 -44.163 .75782 .210 .402 2755. 
195. .01491 8G1.01 139.79 -46.012 -42.1*8 .76829 .209 .404 2683. 
200. .01510 760.53 132.93 -40.036 -40.121 .77&56 .207 .407 2603. 
205. .01531 697.31 126.26 -42.047 -38.078 .73865 .207 ..I0 2532. 
210. .01553 648.12 119.00 -40.044 -36.018 .79850 .206 .414 2*55. 
215. .01576 600.90 113.56 -33.023 -33.938 .30.337 .206 ..I11 2373. 
220. .01600 555.54 107.59 -35.984 -31.336 .81303 .205 .422 2302. 
225. .#I625 511.83 101.92 -33.926 -29.712 .a2757 .203 .426 2231. 
230. .01652 469.48 96.50 -31.352 -27.569 .83699 .I91 .430 2170. 
235. .01632 427.33 91.87 -29.744 -25.334 .84639 .199 .442 209rJ. 
240. .0171* 386.03 86.63 -27.600 -23.157 .35576 .198 .450 2022. 
245. .01741 350.29 81.40 -25.417 -20.866 .86513 
250. .a1735 314.30 76.34 -23.193 -13.572 .87443 
255. .01325 279.95 71.40 -20.930 -16.iY9 .33333 
260. .01870 246.73 66.48 -18.607 -13.759 .89335 
265. .01920 215.25 61.52 -16.222 -11.246 .90293 
270. .01976 185.40 56.73 -13.766 -3.645 .91265 
275. .02046 157.46 52.06 -ii.217 -5.930 .92262 
2.30. .02114 131.31 47.44 -3.553 -3.073 .93291 
235. .a2202 107.77 42.36 -5.740 -.033 .95367 
290. .02358 86.32 30.24 -2.723 3.260 .95514 
.I97 .459 1945. 
,196 .469 1363. 
,194 .42.1 1791. 
.193 .495 1710. 
.193 .511 1625. 
,193 .531 1540. 
.193 .557 1453. 
.I93 .590 1364. 
.I94 .623 1273. 
.190 .602 1175. 
245. .0244O 67.07 33.73 .500 6.827 .96733 .202 .747 1079. 
300. .02607 53.03 29.41 3.979 10.739 .90040 ,204 .a20 993. 
310. .03034 35.58 21.72 11.574 19.576 1.00943 ,206 .Y30 362. 
320. .0372¶ 33.01 16.15 10.963 23.632 1.0332i .201 .352 305. 
330. .043Yb 33.44 12.72 24.938 36.334 1.06192 ,193 .690 790. 
340. .05005 46.22 10.61 29.634 42.603 1.08066 .I37 .571 809. 
350. .a5553 54.42 9.20 33.509 47.904 1.09602 .132 .493 326. 
360. .Ob053 62.44 0.10 36.862 52.553 1.10913 ,176 .440 34s. 
379. .06516 70.17 7.40 39.861 56.759 1.12065 .176 .403 863. 
3.30. .rJbYSl 77.57 6.79 42.629 60.650 1.13103 .I74 .376 8C.l. 
390. .07363 84.62 6.29 45.200 64.296 1.14051 .172 .355 IIYY. 
4OP. .07756 91.30 5.36 47.645 67.751 1.14926 .171 .333 915. 
410. .0.3135 97.79 5.5c 49.976 71.064 1.15744 .169 .325 932. 
420. .08501 164.05 5.19 52.218 74.255 1.16513 . lb8 .314 94.0. 
430. .0*35c 110.11 4.92 54.336 77.345 1.17240 .I67 .305 964. 
440, .09202 115.99 4.68 Yb.kY4 80.350 1.17931 .166 .297 979. 
450. .09540 121.71 4.47 58.549 33.232 1.13590 .I65 .290 994. 
460. .09871 127.23 4.28 60.560 36.151 1.19220 .I64 .234 1009. 
470. .1019t 132.71 4.11 62.532 08.964 1.19825 .164 .279 1023. 
480. .10515 138.03 3.95 b~.470 91.730 1.20403 .163 .274 1037. 
490. .*oano 143.24 3.81 66.373 94.453 1.20969 
500. .1114G 143.35 3.68 68.259 97.130 1.21512 
510. .llLbb 153.37 3.56 70.118 99.790 1.22037 
520. .I1740 158.32 3.45 71.955 102,412 1.22546 
530. .12cr3 163.19 3.35 73.775 1c5.coe 1.2301ro 
545. .123ru 168.03 3.25 75.577 107.579 1.23521 
.I62 .270 1051. 
.I62 .267 1064. 
.I61 .264 10711. 
.lbl .261 1091. 
.lbO .253 1103. 
.lbO .256 1116. 
I TWO-PHASt BOLNCARV 
132 
II 
TlBLE VI,,. THER”ODYNA”IC PROPERTIES OF OXYGEN 
1500. PSI1 ISOBAR 
TE”PERAT”RE “OLWE 
OEG. R F13/LE 
.01220 2108.17 320.52 -82.995 -79.687 .50337 .263 .397 3842. 
.OiZZD 2107.69 320.42 -82.983 -73.595 .503rr9 ,263 .397 3.541. 
.c1231 2031.04 305.53 -01.033 -77.612 .522BL .261 .396 37.52. 
.01243 1955.10 292.clI -19.085 -75.633 154125 .258 .396 3722. 
.01254 1179.81 279.56 -77.140 -73.656 .558.33 .256 .395 3660. 
.Pi266 18C5.17 267.91 -75.199 -71.682 .5,563 .253 .395 3612. 
*cl1278 1731.20 257.04 -73.259 -69.709 .5917* .250 .39* 3557. 
.01290 1657.94 2b6.79 -,I.322 -67.738 .60,20 .2r, .394 3502. 
.01303 1585.48 236.98 -69.36, -65.761 .62207 ,243 .39k 342,. 
.01316 1513.88 227.5, -6,.4#5ti -63.799 .63b39 .2*0 .I94 3391. 
.01329 1443.26 218.52 -65.522 -61.831 .65320 .23, * 394 333*. 
.013*3 i373.71 209.78 -63.591 -59.862 166355 .233 .391r 327,. 
.c1357 13c5.34 201.30 -61.661 -57.893 .6,646 .2JO .39r 3213. 
.G1371 1238.25 193.06 -59.736 -55.922 .68897 .22, .39* 3159. 
.Ol3Bb 1172.58 185.03 -57.799 -53.95‘ .70111 .223 .395 3099. 
.01401 llCB.41 177.19 -55.866 -51.974 .71291 .220 .395 3036. 
.01417 10*5.87 169.53 -53.931 -49.995 .72238 .Pi, .396 2972. 
.Jlb3b 985.06 lbZ.Ok -51.993 -,+8.Oi‘ .,3556 .215 ..397 2306. 
.01451 926.08 151r.,1 -50.050 -*6.019 .,4611, .212 .399 2838. 
.01h69 BL9.01 1r7.55 -+8.101 -4*.020 .,5,14 .Zll .4CL 2168. 
.ClU88 813.91 160.55 -*6.144 -42.011 *,6,58 .239 .r03 269,. 
.“15JT 760.85 :33.73 -44.177 -39.990 .,7,81 .208 ,406 2623. 
.01528 7i9.83 127.09 -r2.19a -37.955 178717 .207 .409 25b8. 
.015*9 660.84 120.6, -40.206 -35.903 .,97,6 .*57 .412 2b72. 
.I31572 613.92 114.47 -39.13, -33.832 m907jl .ZPb .b16 2196. 
.01595 568.65 li8.53 -36.171 ‘31.7%‘ .81,12 .255 .r20 2321. 
.OlbZ‘ 525.13 132.89 -34.129 -29.628 *82661 .2J3 .42b 2252. 
.oit47 L82.91) 97.58 -32.073 -27.499 .83596 .199 .426 2192. 
.01676 ‘1110.98 32.9‘ -29.93, -25.335 .94528 .I99 .619 2122. 
.017Cb 4ii.95 17.79 -27.867 -23.127 .851157 .198 .b46 ZDSB. 
.01739 3e4.22 82.62 -25.710 -20.879 .86384 
.C1775 328.77 77.81 -23.522 -18.593 .&,308 
.[rlBIti 29b.bb 72.70 -21.291 -16.254 .a3234 
.“1956 2ti.53 67.91 -19.512 -13.156 .89105 
,019GJ 230.48 63.12 -16.bBC -11.393 .90104 
.01956 PCO.92 58.39 -1r.ZStl -8.85E .91c52 
.‘2G15 1,3.26 53.8, -11.821 -6.225 .92J18 
.OZOdZ 1‘7.23 49.46 -9.261 -3.47e .93GJI 
.‘Zib‘ 123.83 44.9, -6.5*2 -.581 .9*033 











.Jblb* 63.23 ,.oc 43.95, 
.C,l.k 90.06 6.51 1r6.b93 
.L75Jt 96.51 6.09 118.902 
.07855 1C2.8, 5.73 51.212 
.clblY* li9.02 5.42 53.r*1 
.68523 115.“0 5.15 55.602 
.cBB*r 120.81 6.91 57.701 
.c9159 126.4, 4.69 59.753 
.c-9‘.67 132.i6 *.5c 61.761 
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TABLE VI,,. THERHOOYNA”IC PROPERTIES OF OXYGEN 
1650. PSIA ISOBAR 
TEnPERATU?F YOL”“E ISOTHERM ISOCHORE INTERNAL 
OERIVdTlYE OERIYATIVE ENERG” 
FT3-PSIA/LB PSIPlR BTWLB 
ENTHALPY ENTROPY 
DEG. R FT3ILQ BTU/LB BTU/LB-R 
cv CP VELOCITY 
OF SOUND 
BTUILS-R BTUILB-R FTlS 
l 100.139 .CiZiP 2113.94 320.55 -82.980 -79.367 .50351 .263 .397 3146. 
ioi. .01231 2639.17 306.01 -81.075 -77.429 .52241 .261 .396 3787. 
110. .Lii42 19t3.44 292.48 -79.130 -75.450 .54083 .259 .395 3730. 
115. .01i5* 18E8.36 280.04 -77.188 -73.474 .55839 .256 .395 3674. 
123. .0126E 1813.92 268.45 -75,249 -71.500 .57519 .253 .395 3619. 
125. ,GI277 1740.15 257.57 -73.313 -69.528 .59129 .250 .394 3564. 
130. .01289 lbb7.11 247.28 -71.379 -67.559 .60674 .247 .394 3509. 
135. .013[i2 1594.Bb 237.47 ‘69.448 -65.590 .bZlbO .244 .394 3454. 
141. .C1315 1523.48 228.GB -67.518 -63.623 .63591 .240 ,393 3393. 
145. .0132a 1423.07 219.04 -65.590 -61.656 .64971 .237 ,393 3343. 
150. .01341 1383.74 210.30 -63.664 -59.690 .66304 ,234 .393 32.56. 
155. .01355 1315.58 ZC1.84 -61.71.3 -57.723 .67594 .230 .393 3228. 
165. .L1369 1248.72 193.62 -59.812 -55.755 .68843 .227 .394 3169. 
165. .01384 1183.27 185.61 -57.886 -53.785 .7(1055 .224 .394 3101. 
170. .01400 1119.32 177.79 -55.960 -51,813 .71233 .221 ,395 3046. 
175. .c1415 1057.01 170.16 -54.031 -49.037 .I2378 .210 .396 23.33. 
lad. .‘I432 956.42 162.69 -52.099 -47.857 .73494 .215 .397 291a. 
185. *01~49 937.66 155.39 -50.163 -45.871 .74583 .213 .39a 2850. 
190. .OlLDI 880.80 lLS.EB -4B.222 -43,877 ,75646 .211 ,400 2781. 
195. .014d5 825.92 141.30 -46.273 -41.873 .76687 .209 .402 2710. 
203. .015or 773.06 134.51 -44.315 -39.858 .77708 .208 .404 263.5. 
205. .‘152l. 722.2* 127.91 -42.346 -37.850 .78710 .207 .407 2563. 
210. .c1:*i 673.44 121.52 -40.364 -35.785 .79696 .207 .411 2481. 
215. .01568 626.61 115.36 -38.367 -33.723 .a0666 .206 ,414 2413. 
221. .c1531 581.62 109.45 -36.355 -31.641 ..51623 .2Ob .418 2340. 
225. .U1615 538.28 1D3.84 -34.327 -29.541 .a2567 ,204 .42i 2272. 
230. .01641 496.32 98.56 -32.2.58 -27.425 .a3496 .199 .423 2213. 
235. .01669 454.43 93.97 -30.224 -25.278 .a4420 .199 .435 2145. 
240. .01699 415.68 sa.91 -28.125 -23.091 .a5341 .19a .442 2073. 
245. .61731 378.33 83.80 -25.993 -20.864 .a6259 .197 ,450 1999. 
255. .C1709 342.97 78.83 -23.833 -18.603 .87173 
255. .01AJ3 309.08 73.94 -21.635 -16.294 .8110.37 
260. .c1a*3 276.20 69.27 -19.395 -13.934 .a9004 
265. ."1885 2‘5.34 64.61 -17.110 -11.516 .a9925 
270. .C1937 216.03 59.96 -14.774 -9.033 .90853 
275. ."I992 188.60 55.54 -12.375 -6.472 .91793 
280. .02054 lt2.81 51.22 -9.902 -3.815 .92750 
285. .c212t 139.32 46.94 -7.323 -1.031 .93736 
29,. .GPZCS 117.64 42.73 -4.b27 1.914 .94762 




































3°C. .02217 ei.k.5 34.71 1.135 a.297 .36925 
315. .i2714 67.51 27,45 7.427 15.469 .99276 
320. .03IZC 45.58 21.s5 13.952 23.197 1.01729 
310. .G3EO9 43.63 17.00 20.065 30.757 1.04057 
340. .‘4115 r7.39 13.96 25.298 37.490 1.06068 
351. .3*6cc 53.61 11.89 29.705 43.335 1.07762 
360. .L5054 60.70 10.41 33.495 48.470 1.09210 
370. .85479 67.97 9.31 36.849 53.061 1.10473 
383. .05879 75.19 8.45 39.892 57.309 1.11601 
























4cc. .06618 89.U.3 7.19 45.331 64.938 1.13559 .172 .3bl 929. 
410. .06963 95.b7 6.72 47.823 68.453 i.14427 .171 ,344 945. 
420. .C729E 102,OT 6.31 50.205 71.822 1.15239 .170 .331 9bC. 
430. .07619 1oa.1a 5.94 52.494 75.067 1.16003 .169 .319 974. 
443. .0793, 114.22 5.63 54.706 78.210 1.16726 .lb7 .3io 9a9. 
450. .ca239 120.11 5.36 56.853 81.265 1.17412 .i66 .302 1004. 
460. .08539 125.85 5.11 58.946 84.244 1.10067 .166 .295 1018. 
4711. .08832 131.46 4.a9 60.991 87.153 1.18694 .1b5 .ZIB 1033. 
400. .G9123 136.94 4.70 62.994 90.014 1.19295 .164 .203 1047. 
490. .09403 142.31 4.52 64.961 92.x319 1.19874 .I63 .278 1061. 
500. .09682 147.58 4.36 66..596 95.500 1.20431 ,162 .274 1074. 
510. .09956 152.76 4.21 68.602 98.301 1.2097a .162 .270 1087. 
520. .10228 157.05 4.07 70.684 100.986 1.21492 .lbl ,267 1101. 
530. .1049E 162.87 3.94 72.542 103.640 1.21997 .lbl .264 ill.. 
545. .10762 167.82 3.83 74.381 106.265 1.2248.3 .lbO .261 112b. 
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TADLL Ufb. 7HER~DVNAHIC PROPERTIES OF CRYCEll 
1791. PSIA.ZSORAR 
YLNPERATURE VOLUnL ENTHALPY EWROPY 
etc. .n FT3 IL& 




PSIAlR EmJ/l.e EnJ/LB BTU/LB-R 
CV CP VELOCITY 
OF SOUNO 



















2119.70 320.59 -82.965 -79.12A .50x5 .263 .397 3849. 
2017.26 396.M -81.117 -77.245 .52199 .LLI .396 3793. 
197I.75 292.95 -79.174 -75.267 .54040 .259 .395 3736. 
1896.87 280.51 -77.235 -73.291 .95796 .256 .a95 3680. 
I822.wt 268.93 -75.299 -71.318 .57,76 .253 .394 3625. 
1749.01 251.05 -73.366 -69.348 .59084 .259 .394 3571. 
1676.25 247.76 -71.435 -67.379 .60629 .247 .394 3516. 
1604.20 237.96 -Lg.507 -65.412 .62113 .245 .393 3462. 
1533.03 228.58 -67.502 -63.447 .63543 .2*1 .393 3406. 
1462.85 219.55 -65.658 -61.402 .64922 .237 .393 3351. 
150. ."I340 1393.72 210.83 -63.735 -59.517 .bb254 .234 .393 3294. 
155. .01354 i325.78 202.31 -61.014 -57.553 .67542 .230 .393 3236. 
lb0. .01361 1259.13 194.17 -59.Ll94 -55.5A7 .68790 ,227 .393 3178. 
165. ."I383 1193.90 186.18 -57.973 -53.621 .70000 .224 .393 3118. 
170. .01398 1130.17 178.39 -56.052 -51.652 .71175 .221 .394 3057. 
175. .01413 1068.07 170.71 -54.129 -49.679 .72319 .218 .395 2994. 
180. .01430 1007.70 163.34 -52.204 -47.703 .I3432 .215 .39b 2929. 
105. .01447 949.15 156.07 -50.275 -45.721 .74519 .213 ,397 2163. 
190. .01464 892.50 148.96 -48.341 -43.732 .75580 .Zll .399 2794. 
195. .01482 837.82 142.03 -46.400 -41.734 .76618 .ElO .4Ol 2724. 
200. .01501 785.16 135.27 -44.451 -39.725 .77636 .zoL) .403 2652. 
205. .01521 734.53 iZ.,.fi -42.492 -37.703 .78634 .PO8 .406 2579. 
210. .Gl542 685.92 122.35 -40.520 -35.666 .79616 .207 ,409 2505. 
215. .01564 639.27 lib.23 -38.534 -33.612 .80513 .207 .412 2431. 
220. .01587 594.45 110.35 -36.534 -31.539 .81536 .206 .416 2353. 
225. .Olbii 551.2ll 104.77 -34.520 -29.450 182475 .204 .419 2291. 
230. ."I636 509.50 99.51 -32.497 -27.347 .I33398 ,199 .*eo 2234. 
235. .01663 467.72 95.00 -30.453 -25.217 ..54314 .199 .43I tib7. 
240. .01t92 429.24 89.90 -28.374 -23.047 .05228 .I98 .439 2096. 
245. .01723 392.03 84.94 -26.265 -20.141 .16131 .197 .4*5 2024. 
250. ."I756 356.94 00.01 -24.132 -18.603 .87ll42 .I96 .452 1953. 
255. .01792 323.22 75.13 -21.963 -16.321 .87946 .195 .460 1880. 
260. ."I.532 290.4* 70.55 -19.760 -13.994 .08850 .194 .470 180.0. 
265. .Cl874 259.01 66.01 -17.516 -11.616 .89756 .193 .412 1734. 
270. .01921 230.7A 61.45 -15.220 -9.1.32 .9Obbb .I92 .494 1650. 
275. .01972 203.56 57.10 -12.809 -6.610 .91584 .192 .509 1512. 
280. .02030 177.93 52.91 -10.411 -4.091 .92514 .191 .528 1507. 
285. .02095 154.40 46.75 -.5.002 -1.406 .93467 .191 .546 1431. 
290. .02164 132.66 44.68 -5.409 I.420 .94452 .I)4 .574 134.5. 
295. .02254 113."1 40.74 -2.733 4.363 .9545.0 .I97 .605 1261. 
300. .02353 95.83 36.94 .054 7.461 .96499 ,199 .637 1193. 
310. .02603 69.63 29.cl7 5.934 14.128 .98685 .199 .698 1063. 
320. .02936 54.51 23.86 12.049 21.292 1.00959 .197 ,731 967. 
330. .03347 49.05 19.15 IT. 980 28.516 1,0311)3 .193 .705 911. 
340. .03794 50.25 15.74 23.286 35.231 I.05188 .I.38 .635 *l37. 
350. .04240 54.91 13.35 27..,65 41.214 1.06923 .114 .562 882. 
360. .04667 61.13 11.63 31.835 46.526 1.08420 * 181 .502 8.37. 
370. .05069 67.89 ID.35 35.347 51.305 1.09729 .17.¶ .456 197. 
380. 105451 74.82 9.36 38.523 55.613 1.10897 .176 .421 910. 
390. .05.¶13 11.71 8.56 41.444 59.743 1.11952 ,174 .393 924. 
400. .06158 88.50 7.91 44.170 63.556 1.1291Ll .173 
410. .06419 95.09 7.36 +6.742 67.169 1.13810 .172 
420. .06808 101.52 6.90 49.193 70.625 1.14643 .I70 
430. .07117 107.79 6.49 51.545 73.950 I.15426 .169 
440. .07417 113.90 6.14 53.813 77.161 1.16164 .168 
450. .07759 119.62 5.82 56.007 60.275 1.16865 .I67 
460. .a7995 125.42 5.55 5.5.140 I3.303 1.17531 .ibb 
470. .08275 131.09 5.30 60.222 86.272 1.18169 .I65 
4AO. .08550 136.64 5.09 62.259 89.173 1.18779 ,164 



















500. .09005 147.41 4.71 66.217 
510. .09347 152.65 4.54 61.147 
520. .09605 157.81 4.39 70.050 
530. .09&l 162.89 4.25 71.929 




















l TVO-PHASE BOUHDARY 
135 
TABLE VIb. THERMODYHAHIC PROPERTIES OF OXYGEN 
1600. PSIA ISOBAR 
TEMPERATURE VQLUNE 
DEG. R FT3/LE 
l 100.39c .01219 2125.46 320.62 -82.950 -76.666 ,50379 .263 .397 3953. 
105. .01229 2055.37 306.95 -61.156 -77.061 .52158 ,261 .396 3799. 
110. .01240 1980.G4 293.43 -79.216 -75.063 .53991) .259 .39s 3742. 
115. .61252 1905.37 280.98 -77.261 -73.109 .55754 .256 .395 3666. 
120. .01264 1631.34 264.40 -75.346 -71.137 .57432 .254 .394 3632. 
125. ."I275 1757.96 256.53 -73.416 -69.167 *59c*o a251 .394 3577. 
130. .01267 1665.35 248.25 -71.491 -67.200 .60563 .247 .393 3523. 
135. .01300 1613.51 236.45 -69.566 -65.234 .62067 .244 .393 3469. 
140. .01312 1542.55 229.01 -67.644 -63.270 .63495 .241 .393 3414. 
145. .01325 1472.56 220.06 -65.724 -61.307 .64673 .237 .392 3359. 
156. .01339 1403.65 211.35 -63.656 -59.344 .66203 .234 .392 3302. 
155. .01352 1335.93 202.92 -61.090 -57.362 .67490 .231 .392 3245. 
160. .01366 12t9.49 194.72 -59.974 -55.419 .68736 .227 .393 3167. 
165. .01361 1204.47 186.75 -56.059 -53.455 .69945 .224 .393 3126. 
170. .01396 1140.96 176.96 -56.143 -51.490 .71119 .ZPi .393 3067. 
175. .01412 1079.07 171.39 -54.226 -49.521 .72260 .216 ,394 3004. 
160. .01*26 10111.90 163.97 -52.307 -47.546 .73371 .216 .395 2940. 
165. .01444 960.56 156.73 -50.365 -45.571 .74455 .213 .396 2374. 
190. .01462 9C4.11 149.66 -46.450 -43.566 .75514 .211 .398 2807. 
195. .G1460 649.63 142.75 -46.526 -41.593 .76549 .210 .400 2737. 
200. .01*99 797.16 136.03 -44.565 -39.590 .77564 .209 .402 2666. 
205. .01518 746.72 129.50 -42.634 -37.574 .78560 .20e .405 2594, 
210. .01539 696.29 123.17 -40.672 -35.544 .79538 m2O.S .4O(I 2520. 
215. .G1560 651.60 117.06 -36.697 -33.496 .60502 ,207 .411 2448. 
220. .01562 607.15 ill.23 -36.709 -31.434 161450 .206 .414 2377. 
225. .OlbOb 564.15 105.66 -34.706 -29.355 e.52364 .204 .417 2310. 
230. .01631 522.53 100.44 -32.700 -27.265 .63302 .199 .416 2254. 
235. ."I656 4E0.6.9 96.01 -30.676 -25.151 .64212 .199 .426 2189. 
240. .Glb66 442.64 91.01 -26.616 -22.997 .65116 .199 .435 2119. 











300. .92300 109.I4 30.96 -.666 6.761 a96129 *196 .604 1247. 
310. .025ib 62.04 32.07 4.677 13.014 .98189 .198 .b53 1120. 
320. .02791 64.41 26.10 10.449 19.774 1.00319 .196 .bSb 1022. 
330. .03146 55.92 21.24 16.152 26.637 1.02431 .192 -660 957. 
340. .03537 54.51 17.55 21.431 33.222 1.04397 .lI.s .633 922. 
350. .03942 57.36 14.66 26.110 39.243 1.06145 .164 .572 909. 
360. .04339 62.46 12.90 30.220 44.661 1.07676 .lOl .515 908. 
370. .0*719 68.55 11.44 33.666 49.595 1.09023 .179 ,470 914. 
360. .05061 75.05 10.30 37.167 54.104 1.10225 ,177 .433 924. 











.05757 66.34 6.65 43.013 62.203 1.12304 .174 .362 949. 
.06074 94. a9 6.03 45.665 65.910 1.13220 .172 .363 962. 
.06360 101.31 7.51 46.135 69.450 1.14073 .171 .3*7 976. 
.06676 167.56 7.05 50.597 72.a49 1.14673 .170 .334 990. 
.06963 113.71 6.66 52.916 76.126 1.15627 ,169 .323 1004. 
.07243 119.72 6.32 55.163 79.305 1.16341 .lbb .313 1016. 
.075Ib 125.16 6.00 57.336 62.389 1.17019 .I67 .305 1030. 
.07763 130.90 5.73 59.456 85.399 1.17667 .I66 .29a 1044. 
.06046 136.50 5.46 61.526 66.344 1.16267 .I65 .291 1056. 
.06304 141.99 5.27 63.552 91.230 1.16662 ,164 .266 1072. 
590. .06556 147.38 5.07 65.540 94.064 1.19454 .163 ,261 1065. 
510. .08808 152.67 4.89 67.495 96.652 1.20006 .162 .277 1099. 
520. .09054 157.69 4.72 69.419 99.599 I.20540 ,161 .273 1112. 
530. .09296 163.03 4.57 71.317 102.309 1.21056 .lbl .269 1125. 
541. .09539 160.10 4.43 73.192 104.966 1.21557 ,160 .tbb 1136. 
ISCTHERH ISOCHORE INTERNAL 
OERIYATIVE OERIVATIVE ENERGY 
FT~-PSIAILE PSlAlR BT”/LB BTU/LB BTU/LB-R 
cv CP VELOCITY 
OF SOUND 
BTUILB-R BTU/LB-R FTlS 
.01748 370.69 61.17 -24.420 -18.594 .a6916 .196 .446 1979. 
.01763 337.12 76.33 -22.276 -16.336 .67610 ,195 .454 1900. 
.01620 304.49 71.76 -20.106 -14.040 .60702 .194 .464 1637. 
.01661 274.12 67.33 -17.901 -11.698 .I39594 .193 .474 1766. 
.01905 245.21 62.90 -15.656 -9.306 .90489 ,192 .4.05 1694. 
.01954 216.16 56.56 -13.366 -6.655 .91388 .I92 .497 1620. 
.02006 192.69 54.46 -11.029 -4.336 ,92296 .191 .513 1546. 
.02066 169.11 50.43 -6.616 -1.722 .93221 .191 .531 1476. 
.02136 147.31 46.49 -6.112 1.008 .94172 .194 ,553 1396. 
.02213 127.45 42.65 -3.544 3.631 .9513(1 .196 .57.3 1319. 
. TYO-PHASE EOUNOARY 
TABLE VIb. THERHOOYNAHIC PROPERTIES OF OXYGEH 
1900. PSIA ISOBAR 








ENTHALPY ENTROPY cv 




l 100.530 .OlZlb 2131.20 320.66 -62.935 -76.648 .50393 ,263 .397 3657. 
105. .01221 2063.44 307.42 -11.199 -76.176 .52iIb .261 .396 3¶04* 
110. .01240 1981.31 293.89 -79.262 -74.900 .53956 ,259 .395 3746. 
115. .01251 1913.84 281.45 -77.326 -72.926 .55711 .257 ,395 3692. 
120. .01263 l.%O.Ol 269.67 -75.397 -70.955 .57369 .254 .394 3636. 
125. .01274 1766.65 259.01 -73.470 -68.986 .58996 .251 .393 3564. 
130. .01286 1694.42 241.73 -71.546 -67.020 .60538 .248 .393 3530. 
135. .01299 1622.71 238.94 -69.625 -65.056 .62021 .244 .393 3476. 
140. .01311 1552.03 229.57 -67.707 -63.093 .63448 .24l .392 3422. 
145. .01322 1402.25 220.56 -65.791 -61.132 .64825 .236 .392 3367. 
150. ."I337 1413.55 211.87 -63.877 -59.171 .66154 
155. .01351 1346.03 203.45 -61.964 -57.211 .b7439 
lb". .01365 1279.80 195.27 -60.053 -55.251 .68684 
165. .01379 1214.98 187.32 -58.143 -53.290 .69890 
170. ."I394 li51.6.5 179.56 -56.233 -51.327 .71062 
175. .01410 1090.00 171.99 -54.322 -49.362 .72202 
180. ."I426 i030.04 164.61 -52.409 -47.393 *73311 
185. ."I442 971.89 157.39 -50.494 -r5.419 .74393 
190. ."I459 915.64 150.34 -48.574 -43.439 .75449 
195. .01477 161.36 143.47 -4beb49 -41.451 .76482 
,234 .392 3311. 
.231 .392 3254, 
*22ll * 392 3196. 
,224 .392 3137. 
.221 .393 3077. 
.219 .393 3015. 
.216 .394 2951. 
.214 .395 2886. 
.2i2 .397 2819. 
.210 .399 2750. 
200. .01496 009.07 136.77 -44.716 -39.454 .77494 
205. ."I515 758.80 130.27 -42,775 -37.444 .78486 
210. ."I535 710.54 123.98 -40.822 -35.421 .79462 
215. ."I556 bb4.22 117.91 -38.057 -13.3.32 .80421 
220. .01578 619.72 ll2.10 -36.680 -31.327 .81366 
225. .01601 576.88 106.57 -34.(192 -29.258 ,82296 
230. .01626 535.42 101.35 -32.898 -27.179 .83209 
235. .01652 493.90 96.99 -30.893 -25.011 .a4111 
240. ."I679 455.88 92.00 -20.051 -22.942 ,(15012 
245. .01705 410.07 87.11 -26.784 -20.772 .a5907 
.209 .401 2680. 
.ZOB ,403 2601. 
.208 .40b 253b. 
.207 .409 24b4. 
.207 .412 2394. 
.204 .415 2329. 
.199 .415 2273. 
.I99 .426 2210. 
.199 .432 2141, 
,198 .438 2073. 
250. .01740 384.24 82.29 -24.696 -18.574 .86795 .196 ,444 2005. 
255. .01774 350..¶0 77.53 -22.580 -16.340 .87679 ,135 .450 1935. 
260. .OlBlG 318.27 72.96 -20.440 -14.073 .88560 .I94 .*5a 1865. 
265. .01.949 288.10 68.59 -18.267 -11.762 ..59440 .193 .467 1797. 
270. .01891 259.36 64.27 -16.062 -9.408 .90321 .192 .477 1727. 
275. ."I937 232.46 60.00 -13.018 -7.002 .9120* .192 .48, 1656. 
E.¶O. .01988 207.14 55.97 -11.532 -4.538 *92091 * 191 .501 ,586. 
285. .02044 183.4.5 52.00 -9.183 -1.990 .92994 .191 .516 1516. 
290. .02107 161.63 40.17 -6.753 .bbO .93917 .I93 .53b 1440. 
295. .02177 141.bC 44.42 -4.274 3.386 .94849 .196 .556 1366. 
300. .02256 123.66 40.82 -1.719 6.218 .95801 
310. .0244b 94.5.¶ 34.08 3.592 12.199 .97762 
320. .02689 74.92 28.17 9.081 18.543 .99776 
330. .029BB 63.88 23.23 14.556 25.070 i.01784 
340. .03331 59.39 19.33 19.746 31.466 1.03694 
350. .03695 60.95 lb.39 24.460 37.462 1.05433 
360. .04061 b4.74 14.21 28.666 42.955 i.06901 
370. .04417 69.97 12.56 32.426 47.967 1.08354 
350. .0*761 75.91 ii.28 35.834 52.583 1.09585 
390. .05090 .32.20 iO.Zb 38.960 56.866 1.10698 
.197 .578 1296. 
.I97 .619 1173, 
.195 .649 1075. 
.192 .b53 1004. 
.198 .623 960. 
.184 .574 938. 
.ie.l ,524 931. 
,179 .4?.0 933. 
.177 ,444 939. 
,175 .415 949, 
400. .05405 88.63 9.42 41.866 60.884 1.11716 .I74 .391 960. 
410. .05709 95.07 8.73 44.595 64.600 1.12653 .173 .371 973. 
420. .ObOOZ 101.43 8.14 47.183 68.299 1.1352b .I72 .355 986. 
430. .0628b 107.68 7.63 49.655 71.771 1.14343 .170 .341 999. 
440. .06562 113.79 7.20 52.029 75.114 1.15112 .I69 .323 1012. 
450. .06130 119.80 6.81 54.320 78.350 1.15039 .I68 .319 1026. 
4bO. .07092 125.59 6.47 56.539 81.490 1.16530 .lb7 .310 1039. 
470. .07348 131.29 6.17 58.697 84.551 1.17180 .lbb .302 1053, 
410. .07598 136.52 5.89 60.796 87.529 1.17815 .I65 .295 1064. 
490. .07845 142.05 5.65 62.052 90.453 1.1841.¶ .I64 .290 1078. 
500. .0808.0 147.49 5.44 64.867 93.323 1.18998 .163 
510. .08327 152.83 5.24 66.845 96.144 1.19557 .lbZ 
520. .00564 151.09 5.06 68.791 9*.920 1.20096 .lbl 
530. .0*797 163.28 4.ll9 70.709 iOi.b5., i.20617 .161 







TABLE VI,,. THERHODYNAMC PROPERTIES OF OXYGEN 
,E"PEPAT"<E VOLUME ISCTHERH ISCCHORE 
OERIVATIVE DERIVATIVE 











150. .Gl336 1423.39 212.38 -63.926 -58.998 166104 .234 .392 3319. 
155. .:115. 1356.08 2~3.47 -62.039 -57.04C .6738(1 .231 .391 3263. 
163. ,G1364 129C.06 195.81 -60.132 -55.082 .b.,b31 .228 .392 3205. 
165. .C1373 1225.45 l87.8.8 -50.227 -53.124 .69836 .225 .392 3147. 
170. .01393 1162.34 180.14 -56.322 -51.164 .71006 .222 .392 3087. 
175. .Gl\i3 I,iO.Jb 172.60 -54.417 -49.202 .72144 ,219 .393 3025. 
18:. ..i142* 1[1‘1.10 165.23 -52.510 -47.237 .73251 .216 .393 2962. 
195. .cli‘: 983.15 158.04 -50.601 -45.267 .74330 ,214 ,394 2896. 
193. .lll-5, 927.09 15l.Oi -48.688 -43.292 .75384 .212 .396 2831. 
195. .G1475 872.99 IQ.17 -46.770 -41.309 .76415 .211 .393 2763. 
2:1. .L1433 eZO.88 L37.5C -44.846 -39,316 ,77424 .239 .400 2694. 
PO<. .OlflZ 770.79 131.03 -42.912 -37.312 .78414 .209 .*02 2623. 
2iJ. .01132 722.69 124.77 -40.969 -35.295 .79386 .208 .405 2551. 
215. .Cl553 676.52 119.73 -39.014 -33.264 .a0342 .208 .401 24.50, 
22:. .c157* b32.17 112.94 -37.048 -31.217 .a1283 .PJI .4il 2411. 
225. .G1547 589.47 167.44 -35.071 -29.157 ,82209 .205 .4l3 2347. 
23:. .GlbPl 5-8.17 102.24 -33.092 -27.089 .2.3117 .200 ,413 2292. 
235. ."I647 506.79 97.94 -31.104 -25.006 .04013 .200 ,423 2230. 
243. .ClCI.' 468.96 92.97 -29.079 -22.081 .8430& .i99 ,428 2162. 
245. .1117;2 432.04 88.15 -27.031 -20.728 .2.5796 .19.0 .434 2095. 
25d. .b17J2 397.60 83.38 -24.964 -1(1.549 ..56676 .197 ,440 2029. 
255. .01765 364.27 78.69 -22.872 -16.336 .87553 .195 .445 1961. 
2b3. .ClIGO 331.92 74.16 -20.758 -14.093 .83424 ,194 ,452 1892. 
265. .01.337 301.84 69.80 -18.616 -ll.OlZ .89293 .193 .Zbl 1826. 
271. ."1.578 273.26 65.57 -16.446 -3.492 .90160 ,192 .470 1759. 
275. .G1922 24b.48 61.36 -14.242 -7.125 .91029 .191 .479 1690. 
280. .ti1970 221.30 57.37 -12.003 -4.709 .91900 .191 .490 1622. 
285. .L2C23 197.56 53.51 -9.709 -2,217 .927.82 .191 .503 1555. 
29,l. .tiZ.BI 175.65 43.73 -7.343 .364 .93601 .193 .520 1411. 











. ii2218 137.27 42.55 -2.469 5.744 .95505 .19b .557 1342. 
.L12386 1'17.15 35.94 2.636 11.4.31 .9738b .196 .591 1223. 
.uZbiZ 05.83 30.09 7.891 17.528 .99306 . I94 .b18 1124. 
.OZBb3 72.b2 25.10 13.156 23.758 1.01223 .191 .626 1049. 
.03164 66.4.5 21.07 1.5.228 29.946 1.03070 .I08 .609 1000. 
.03‘91 b5.52 17.93 22.928 35.557 1.04784 ,184 .572 971. 
.d3827 67.00 15.53 27.190 41.3bP 1.06335 ,181 -528 957. 
.3*159 72.14 13.71 31.033 ‘6.434 1.07725 .179 .4aa 954. 
.04L.32 77.41 12.29 34.532 51.131 1.01978 .177 ,453 957. 
.04794 53.25 11.15 37.746 55.502 1.10114 .I76 .424 964. 
403. .L15U9b 89.38 10.22 40.734 59.606 1.11153 ,175 .399 973. 
410. .G53Bb 95.64 9.45 43.536 63.484 1.12111 .I73 ,379 984. 
420. .05687 101.89 E..79 46.190 67.178 1.13001 .172 .362 996. 
630. .05940 lC8.01 (I.23 48.720 70.717 1.13635 .171 .347 loud. 
440. .tbZJk 114.14 7.75 51.145 74.122 1.14618 .170 .335 1021. 
450. .06462 120.12 7.33 53.483 77.415 1.15358 .169 .324 1034. 
LbO. .06713 125.90 6.95 55.744 80.606 1.16059 . lb4 .315 1047. 
470. .Ob959 13i.60 6.62 57.939 83.712 1.16726 .167 .307 1060. 
485. .672GO 137.23 6.32 bJ.075 06.741 1.17366 ,165 .299 1073. 
490. .07437 142.74 6.05 62.160 E.g.702 1.17976 . lb4 .293 ,016. 
500. .076b8 147.74 5.81 64.197 92.595 1.16561 . lb3 .268 1098. 
510. .07898 153.12 5.60 66.199 95.447 1.19126 . lb2 ,263 1112. 
520. .08124 158.42 5.40 68.167 91.253 1.19671 .I62 .276 1125. 
530. .G.5347 163.65 5.22 70.104 101.018 1.20197 .I61 ,275 1136. 




ENTHALFV ENTROPY cv 




.I1213 2136.94 320.69 -82.919 -is.409 .50407 .263 .396 3060. 
.ii*z+ 2071.49 307.e9 -81.240 -76.694 .52074 ,262 .$36 3010. 
.o123+ 1990.56 294.3.5 -79.305 -74.717 .53914 ,259 .395 3753. 
.LiPBG 1922.26 211.92 -77.374 -72.743 .55668 ,257 .394 3699. 
.*12b2 18k6.65 270.34 -75.446 -70.773 .57345 .254 .394 3644. 
.0127r 1775.b3 259.48 -73.522 -68.605 .58952 ,251 .393 3591. 
.G1286 llC3.46 249.20 -71.601 -66.820 .60493 ,248 .393 3537. 
.0123d 1632.G3 239.42 -69.683 -64.377 .61975 .244 .392 3413. 
..1311 1561.47 233.Gb -67.768 -62.916 mb31101 .241 .392 3429. 
.C13?3 1491.89 221.06 -65.856 -60.957 .64776 .23(1 .392 3374. 
l T"O-PHASE BOUNOAR" 
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TABLE VIb. lHERl+OOYNAHIC PROPERTIES O&OXYGEN 
2200. PSI1 ISOBAR 




FT -PSIA/LB PSIAlR BTU/LB 
ENTNALPY ENTROPY 
OLS. R FT3/LB BTU/LB BTUILR-R 
ov CP VELOCITY 
OF SOUND 
BTU/LB-R BTU/LB-R FTIS 
l 100.94.¶ .01217 214b.45 320.70 -62.bA9 -77.931 .50433 .2b4 .396 Sibs. 
105. .01226 POA7.52 301.62 -01.321 -76.326 .51992 .2bL .396 3021. 
110. ."I237 2012.96 295.29 -79.391 -74.350 .53b30 .PbO .395 3765. 
115. .01249 1939.09 212.85 -77.465 -72.376 .555b4 .257 .394 3711. 
120. .01260 1665.b5 271.23 -75.542 -70.409 .57260 .254 .393 3657. 
125. .01272 1793.29 210.42 -73.624 -68.443 .5.S864 .251 .393 3604. 
130. .01284 1721.45 250.15 -71.709 -66.460 .60404 .246 .392 3551. 
135. ."I296 1650.41 240.38 -69.791 -64.520 .61884 .245 .392 3496. 
140. ."I301 1500.25 231.04 -67.890 -62.562 .b3308 .242 .391 3444. 
145. .01321 1511.07 222.06 -65.966 -60.605 .64611 .23b .391 3390. 
150. 101334 1442.96 213.40 -64.0.54 -51.651 .bbOOb .235 .391 
155. .01347 1376.05 205.02 -62.184 -56.697 .67287 .232 .391 
160. .G1361 1310.42 196.89 -60.267 -54.744 .61527 .228 .391 
165. .01375 1246.21 18.3.98 -50.391 -52.791 .69729 .225 .391 
170. .013a9 1183.50 i.31.28 -56.497 -50.837 .70896 .222 .391 
175. ."I404 ll22.4l 173.7a -54.602 -4A.Abl .72030 .219 .391 
180. .01420 1063.03 166.45 -52.707 -46.923 .73133 .217 .392 
105. .01436 ioc5.45 159.31 -50.811 -44.961 ,742OA .215 .393 
190. .01453 949.76 152.34 -41.911 -42.394 .75258 ,213 .394 










200. .014.38 844.23 130.93 -45.098 -39.037 .77207 .210 .397 2721. 
205. .01506 794.46 132.52 -43.l.Si -37.045 .,A272 .239 .400 2651. 
2lJ. ."I526 74b.67 126.31 -41.255 -35.040 .79238 .209 .402 2501. 
215. .01546 700.79 120.33 -39.313 -33.022 .8Ole..¶ .20ll .405 2512. 
220. .01567 656.73 114.59 -37.373 -30.990 ..¶iLPZ .207 ,407 2444. 
225. .01589 614.31 109.13 -35.419 -28.947 .82U40 .205 .409 2382. 
230. .01612 573.29 103.96 -33.465 -26.900 .82939 .200 .409 2329. 
235. .61636 532.20 99.72 -31.509 -24.844 .A3A23 .200 .4ld 2269. 
240. .01662 495.71 94.117 -29.516 -22.746 .A4707 .200 .423 2204. 
245. .Oib09 457.91 90.11 -27.503 -20.623 .85582 .191 .42* 2139. 
255. .Cl718 423.80 85.44 -25.474 -18.476 .a6450 .197 .432 2075. 
255. .01748 390.65 80..57 -23.425 -16.302 .A7311 .I96 .437 2011. 
260. .01781 351.35 76.32 -21.359 -14.103 .88165 .195 .443 1944. 
265. ."I416 320.69 72.08 -19.271 -11.873 .89015 .193 .449 1880. 
270. .Olb53 300.36 67.98 -il.ibZ -9.611 a89660 .193 .457 1817. 
275. .01894 273.79 63.95 -il.OPb -7.311 .9070* .192 .464 1753. 
280. .01937 248.85 60.02 -12.865 -4.974 191547 .191 .*73 1689. 
285. .01985 224.93 56.25 -10.662 -2.577 .92395 .190 .463 lbtb. 
291. .02036 202.90 52.61 -8.4JC -.105 .93257 .I93 .497 1556. 
295. .02i92 162.54 49.16 -6.113 2.411 .94117 .195 .511 1401. 
300. .(i2154 163.91 45.71 -3.779 4.996 .94986 .I96 
310. .62296 132.19 39.33 1.008 10.363 .96725 .I95 
320. .02*69 108.25 33.58 5.903 15.961 .98523 .193 
330. .02675 91.bT 28.58 IO.Blb 21.713 i.00293 .I90 
340. ."291r 81.72 24.37 15.630 27.500 1.02020 .187 
350. .03178 77.18 20.93 20.219 33.167 1.03663 .I,4 
360. .C3‘53 76.56 18.20 24.496 38.505 l.C5190 .181 
370. .93744 78.64 1b.Ob 21.431 43.683 1.06587 ,179 
380. .04G25 82.31 14.36 32.057 ‘8.468 1.07864 .I,.3 




















400. .045.31 92.31 ll.B.3 38.535 57.197 1.10104 .175 .413 1003. 
410. .U4846 98.01 10.94 41.469 61.211 1.11095 .174 .392 1011. 
420. .0510+ 103.87 10.15 w.242 65.036 1.12017 .I73 .374 1020. 
430. .05355 109*80 9.48 46.882 68.698 1.12979 .I72 .359 1030. 
443. .G5595 115.66 8.89 49.405 72.214 1.13608 .171 .346 1541. 
453. .L5837 121.49 8.39 5i.832 75.611 1.l4451 .I70 .33C 1352. 
460. a66069 127.19 7.94 54.173 78.896 1.15174 a169 .324 1064. 
470. .06298 132.84 7.54 56.441 82.091 1.15661 .161) .315 1576. 
410. .‘b519 138.46 7.19 58.645 85.202 1.16516 .lbb .307 10ae. 
‘90. .ObTJB 143.97 6.86 60.791 88.239 1.17142 .I65 .300 1100. 
500. .Ob952 1s9.3.3 6.57 62.886 91.201 1.17743 .I64 .294 1113. 
510; .07164 154.74 6.31 64.933 94.116 I.18319 .163 .258 1125. 
520. .07373 160.04 6.07 66.937 96.972 1.10073 .lb2 .282 1137. 
531. *G7577 164.74 5.09 61.904 39.771 I.19CJ7 .I61 .279 ii52. 
540. .C7781 169.98 5.70 70.848 102.546 1.19925 .lbO .276 1165. 
. TYO-PHASE bO"NCAR" 
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TABLE vrb. THERMDOYNAHIC PROPERTIES OF OXYGEN 
2400. PSIA ISOBAR 
IEMPERATURt “GL”tii 
FT3/LB 





ENTHALF" ENTROP" CV 




l 101.226 ."I216 2159.90 320.86 -dZ.d5d -77.452 .50*61 .264 .396 3975. 
105. .0122E 21C3.47 3c9.75 -61.402 -75.959 .51910 .262 .395 3832, 
110. .0123b 2029.31 29tl.22 -79.476 -73.983 .53747 ,260 .395 3777. 
115. .0124? 1955.81 283.77 -77.554 -72.012 .55500 l 258 .394 3723. 
ltd. .01258 1882.95 272.2c -75.637 -70.045 .5?1?4 a255 .393 3670. 
125. *GiZ?J 1810.77 261.35 -73.725 -68.081 .58?78 ,252 .392 3617. 
130. .Ci282 1739.31 251.09 -?1..816 -66.120 .60316 .2*8 .392 3565. 
135. .0129c 16Ed.66 241.34 -69.911 -64.162 ,61?94 ,245 .391 3512. 
140. .61X06 1598.88 232.00 -68.010 -62.207 .63216 .2*2 .3?1 3459. 
145. .Gl31d 1530.09 223.04 -66.113 -60.254 .64586 ,239 .390 3455. 
150. .01331 1462.37 214.40 -64.219 -58.302 .65909 .235 .390 3351. 
155. .01344 1385.64 206.04 -62.327 -56.353 .6718d ,232 .390 3296, 
160. .01350 1330.60 197.94 -60.439 -54.404 .6(1425 ,229 .390 3243. 
165. ,513l.z iZE6.76 190.07 -58.552 -52.456 .69624 .226 .390 3183. 
170. .01386 1204.43 182.40 -56.668 -50.507 *?0787 .223 .390 3125. 
175. *01401 3143.71 172.93 -5r.?dr -48.C58 .?1918 .220 .390 3066, 
12.0. .01416 1084.69 167.65 -52.900 -46.606 .?JGl? .21? .391 3105. 
105. .PlC32 1027.47 160.55 -51.015 -44.651 ,?CO‘9.3 .215 .391 2943. 
190. .01448 972.12 153.63 -49.128 -42.692 .75134 .213 .392 2879. 



















867.24 140.32 -45.343 -38.754 .77154 .211 ,395 2746. 
817.77 133.96 -43.44i -36.771 a78133 .210 .398 2678. 
770.26 127.80 -41.531 -32.778 .79094 ,209 .4OO 2510. 
724.65 121.86 -39.612 -32.7?2 ,80036 .209 .402 2542. 
660.85 136.17 -37.685 -30.755 .80966 .LOB .404 2476. 
638.61 110.75 -35.752 -2d.72.9 .8187? .206 .406 2215. 
597.92 105.62 -33.821 -26.698 .82768 .290 .405 2364. 
557.12 101.37 -31.895 -24.667 .a3641 .201 .413 2305. 
519.94 96.69 -29.930 -22.593 ,a4515 .200 .418 2243. 
453.21 91.97 -27.949 -20.496 .85390 .199 .422 2180. 
25'1. .81?54 449.38 87.39 -25.954 -18.379 .86235 .198 .426 2119. 
255. .a1733 416.36 82.90 -23.941 -16.237 ..a7083 .I96 .430 2057. 
260. .01764 364.20 78.53 -21.918 -14.077 .a7922 ,195 .435 1994. 
265. .01?97 354.78 74.22 -19.875 -11.889 .68756 .194 .440 1931, 
270. .01832 326.67 70.22 -17.818 -9.677 ,89583 ,193 .446 1871. 
275. *01869 300.24 66.30 -15.739 -7.433 .90407 .192 .452 1811. 
280. .01909 275.50 62.47 -13.641 -5.157 .91227 .191 .459 1751. 
285. . a:952 251.39 58.77 -11.511 -2.836 .92049 .190 .467 1695. 
290. .Ll999 229.24 55.24 -9.331 -.449 .92880 ,193 .4?8 1623. 
295. .02048 208.74 51.82 -7.135 1.969 .9370? .I35 .490 1559. 
300. .02103 189.81 46.53 -4.902 4.442 .94538 .I96 .501 1500. 
310. *02226 156.92 42.31 -*350 9.541 .96210 .135 .513 1392. 
320. .023?1 131.00 36.69 4,279 14.816 .9?885 .192 .535 1299. 
330. .02541 111.89 31.71 8.920 20.213 .99546 * 190 .54b IZZO. 
340. .02736 98.96 27.41 13.502 25.662 1.01173 ,187 .544 1151. 
350. .02954 91.35 23.79 17.936 31.066 1.02739 ,194 .53* 1109. 
360. .03189 87.91 PO.dl 22.149 36.323 1.04220 .181 .516 1076. 
370. .0343* 87.69 18.41 26.099 41.359 1.05601 .lSO .492 1355. 
380. .03682 89.55 16.47 29.785 r6.150 1.06878 .178 .46? 1043. 
390. .03931 92.88 14.09 33.226 50.694 1.08059 .l?? .443 193a. 
100. .04176 97.11 13.56 36.451 55.011 1.09152 .1?6 .421 iO3d. 
410. .0441? 101.99 12.49 39.489 59.121 1.10167 ,175 .402 1042, 
420. .04654 107.26 11.57 42.364 63.046 1.11113 .1?4 .364 104il. 
430. .048.95 112.76 10.78 45.100 66.608 1.11999 .1?3 .369 1555. 
440. .05109 lid.26 10.09 47.712 70.419 1.12829 ,172 .355 1064. 
450. *05330 123..,5 9.49 50.221 73.906 1.13613 .l?l .343 1073. 
460. .05544 129.40 8.97 52.636 77.275 1.14354 .l?O .332 1084. 
470. .05?55 134.93 8.50 54.974 80.549 1.15058 .169 .323 1094. 
4.80. .05961 140.46 8.09 57.242 03.735 1.15729 .167 .315 1106. 
490. .t6164 145.92 7.71 59.448 86.843 1.16370 .166 .307 1117. 
500. .06364 151.30 7.38 61.597 89.878 1.16904 .165 .300 ll28. 
510. .06560 156.63 7.07 63.695 92.850 1.17572 .164 .294 1140. 
520. .06754 161.93 6.79 65.747 95.763 1.10131 .I63 .Z.¶d 1152. 
530. .06945 167.13 6.53 67.757 90.624 1.1861)3 .I62 .2*2 1163. 
540. .07135 172.29 6.29 69.728 101.436 1.19209 ,160 .277 1175. 
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TABLE VIb. THERNOOYHANIC PROPERTIES OF OXYGEN 
2600. PSIA ISOBAR 
TEMPERATURE VOLUME 
DEG. R FTS /Le 
























150. .01329 1481.61 
155. .01342 1415.45 
160. .01355 1350.56 
165. SO1369 1217.11 
170. .013.53 1225.14 
175. .01398 ll64.77 
180. .OiZiJ 1106.11 
185. .01428 lOb9.22 
190. 101444 994.19 
195. .01461 941 .OB 
200. .Olb?d .389.93 
205. .01495 840.73 
210. .ot514 793.48 
215. .01533 748.13 
220. .01552 704.56 
225. .01573 662.62 
230. .I31594 622.10 
235. .01617 561.64 
240. .61641 544.68 
245. .01666 568.02 
25J. .61692 474.40 
255. .01?20 441.49 
263. .01749 409.42 
265. .01?80 360.23 
270. .CI8IZ 352.29 
275. .‘184? 325.96 
ZBJ. .01884 301.36 
285. .01924 277.08 
290. .01966 254.79 
295. ."Zbll 234.19 
300. .OZCIO 215.03 
310. .02168 181.24 
320. .I?2294 153.77 
330. .a2439 132.69 
343. .0260‘s 117.39 
350. .0278d 107.22 
360. .0298? Ibl.27 
370. .03198 98.82 
385. .03‘15 98.83 
390. .03635 100.65 
400. .03855 103.65 
410. ."4O?3 107.53 
420. 004289 ii2.01 
430. .0*501 116.91 
440. .04?09 122.00 
450. .04912 127.22 
460. .05111 132.53 
470. .65307 137.87 
410. .05‘99 143.25 
490. .05668 146.60 
500. .056?4 153.69 
510. .Ob05? 159.16 
520. .G623? 1e4.41 
530. .06416 169.55 











-76.974 1504.51 .264 .396 3.5.53. 
-75.591 .5182d .263 .395 3643. 
-73.617 .53665 .261 .394 37.31. 
-11.646 .55417 .25.5 .394 3735. 
-69.680 .57090 ,255 .393 36.52. 
-67.718 .5(1692 .252 .392 3630. 
-65.759 .60229 ,269 .391 3578. 
-63.104 .61705 .216 .391 3526. 
-61.851 .63125 ,242 .390 3473. 
-59.901 .64493 .239 .390 3421. 
215.39 -64.351 -57.953 .652.14 .236 .3.89 3367. 
207.06 -62.461 -56.007 ,67090 .232 ,389 3313. 
198.98 -60.588 -54.063 .68324 .229 .389 325,. 
191.13 -58.710 -52.120 .69520 .226 .389 3231. 
163.50 -56.035 -50.176 a70680 ,223 .389 3144. 
176.07 -54.961 -48.232 .71.507 .220 .389 3Od6. 
168.82 -53.088 -46.287 .?2903 .218 .389 3026. 
161.76 -51.215 44.339 .?39?1 .216 .390 2964. 
154.86 -119.340 -42.387 .?5512 .214 .391 2902. 
148.18 -47.462 -40.43c .?6029 .ZIP .392 2837. 
141.67 -45.580 -38.466 
135.35 -43.692 -36.493 
129.24 -41.798 -34.51L; 
123.35 -39.895 -32.516 
117.70 -37.9115 -30.512 
112.32 -36.072 -28.499 
107.22 -34.162 -26.486 
102.94 -32.263 -24.478 
98.‘2 -30.324 -22.424 















































































































15.32 34.505 53.064 1.08294 
14.08 37.618 57.229 1.09323 
13.02 40.572 61.222 1.10285 
12.11 rr3.388 65.059 l.llld.3 
il.33 46.076 68.746 1.12036 
lo.64 48.658 72.308 1.12837 
IO.03 51.143 75.751. 1.13593 
9.50 53.545 79.094 1.14313 
9.02 55.874 82.346 1.14998 















































BTUILEI-R 1 FTlS 
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TABLE vrb. THERHOOYNAHIC PROPERTIES OF OXYGEN 
ZBJO. PSIA ISOaPS 
TEHPESATUZt VOLUME ENTHALPI ENTROPY cv 
DEG. R FT3/LB 








- 101.701 .01215 2182.75 321.02 -82.795 -76.496 .50516 .265 .396 3990. 
105. .L122' 2135.12 311.59 -81.559 -75.223 .51747 .263 .395 3.554. 
110. .01233 2061.71 298.05 -79.642 -73.256 .53583 ,261 .394 3799. 
115. .a1244 19.38.96 285.60 -77*730 -71.280 .55334 .258 .393 3747. 
120. .OI255 1916.84 274.04 -75.623 -69.316 .57006 .255 .393 3694. 
125. .OiZbt 11145.40 263.19 -73.921 -67.355 ,58607 ,252 .392 S643. 
130. .Gl278 1774.69 252.95 -72.024 -65.398 .60142 ,249 .391 3591. 
135. .01290 1704.78 243.21 -70.132 -63.445 .61616 .246 .390 3540. 
140. .01302 1635.74 233.90 -68.244 -61.495 .63034 .243 .390 3483. 
145. .01314 1567.68 22b.97 -6b.360 -59.548 .64401 .239 .389 3436. 
150. .01326 1500.70 216.37 -64.461 -57.603 .65?19 .236 .319 3383. 
155. .01339 1434.90 206.05 -62.605 -55.661 .66993 .233 .I88 3329. 
160. .C1352 1370.39 200.00 -60.733 -53.721 .66225 .230 .388 3215. 
165. .013t.t 1307.27 192.18 -58.665 -51.762 .69418 ,227 .3I8 3219. 
170. .G13.50 1245.65 184.58 -56.998 -*9.044 .70575 .224 .36L 3163. 
175. .01394 1165.62 177.18 -55.134 -47.905 .71699 .221 .3.5.¶ 3105. 
1.80. .01409 1127.28 169.97 -53.271 -45.966 .72?92 ,218 .388 3046. 
1.55. .01424 1070.72 162.95 -51.409 -44.025 .73856 .216 .389 2986. 
190. .Gi440 iG16.00 156.11 -49.545 -42.080 .74893 .214 .389 2924. 
195. .11456 963.18 149.45 -47.680 -‘O.iJC .75906 .213 .390 2860. 
$200. .01b?3 912.30 1‘2.98 -45.810 -38.174 .76897 .212 .392 2796. 
205. .G1490 863.37 136.71 -43.936 -36.211 .7?867 .211 .394 2730. 
210. .01508 816.37 130.64 -42.056 -34.237 .70816 .211 .396 2665. 
215. .Gl526 771.24 124.79 -40.169 -32.254 .79751 .210 .398 2599. 
220. .61546 727.89 119.18 -38.275 -30.261 .60668 .209 .399 2536, 
225. .01566 686.17 113.83 -36.379 -28.262 .81566 .207 .*oo 2478. 
230. .015?.6 645.87 158.75 -34.489 -26.264 .a2443 .202 .398 2430, 
235. .01608 605.73 104.51 -32.615 -24.276 .03298 ,201 .404 2374. 
240. .01631 568.97 100.01 -30.700 -22.242 .a4155 .201 .409 2316. 
245. .01655 532.37 95.48 -28.774 -20.192 ..55000 .200 .413 2257. 
250. .0168G 458.92 90.99 -26.635 -18.124 .a5836 .199 
255. .G'1?J? 466.39 86.64 -24.686 -16.037 .66662 .197 
260. a01734 434.16 82.45 -22.933 -13.921 .a7476 .196 
265. .0176" LG5.11 78.35 -20.964 -11.820 e882.55 .195 
270. .01794 377.31 74.32 -18.989 -9.685 .a9083 .194 
275. .01827 351.05 70.55 -17.000 -7.527 .89875 .193 
283. .C1862 326.52 66.88 -14.999 -5.347 .90661 .192 
285. .61838 352.11 63.32 -12.981 -3.13.8 *91442 .191 
290. .01937 279.66 55.92 -10.923 -.877 .92230 .193 




















300. .02023 239.63 53.49 -6.771 3.719 .93708 ,196 .467 1628. 
310. .a2121 205.13 47.51 -2.545 8.451 .95340 .195 ,479 1529. 
320. .G2232 176.42 42.C7 1.716 13.289 .961?6 .192 .45.¶ 1442. 
331. .02359 153.73 37.17 5.975 ill.205 .98319 .189 .494 1365. 
343. .025G, 136.51 32.80 10.195 23.164 .99869 .16b .497 1299. 
350. .G2659 124.20 29.00 14.335 26.124 1.01307 .183 ,494 1245. 
360. .02831 116.06 25.74 18.349 33.028 1.02689 .I81 .486 1201. 
370. .03014 111.57 22.96 22.206 37.634 1.04006 .ltlO .c;74 1168. 
3.30. .03204 lC9.77 20.64 25.886 42.501 1.05251 .I76 .459 1144. 
390. .03400 110.03 18.69 29.384 47.011 1.06422 ,177 ,442 liZI. 
400. .0359? 111.74 17.06 32.706 51.355 1.07522 ,177 
410. .03?95 114.49 15.bl 35.866 55.541 1.01556 .l?b 
420. .63991 118.07 14.50 38.678 59.572 1.09527 .175 
430. .041.36 122.24 13.47 41.756 63.459 l.iO442 .174 
440. .02377 126.79 12.59 44.509 67.203 1.11303 .173 
450. .0456'S 131.57 Ii.81 47.153 70.024 1.12117 ,173 
460. .0*750 136.57 11.13 49.699 74.327 1.121187 .172 
470. .04932 141.66 lG.52 52.159 77.731 1.13619 ,170 
4.80. .05111 146.81 9.98 54.543 81.044 1.14311 .I69 




















500. .05461 157.16 9.05 59.107 87.42I 1.15619 .167 .311 1164. 
510. .G5632 162.32 8.66 61.300 90.502 1.16230 .16b .304 i174. 
520. .05801 167.46 8.29 63.441 93.519 1.16016 .165 .298 1185. 
530. .05968 172.53 7.96 65.534 96.477 1.17379 .163 .292 1195. 
540. .06133 177.56 7.66 67.583 99.383 1.17922 .162 .286 1206. 
. TWO-PHASE 80”NOAR” 
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TABLE VIb. TNERI(OOYNAMIC PROPERTIES OF OXYGEN 
3000. PSIA ISOBAR 





ENTHALPY EWTROP” cv 
DEG. R FT3/LB BTU/L8 BTUILB-R BTUILB-R 
CP VELOCITY 
BT",LB R OF SoUMo - FTl.5 
l 102.05A .01214 2194.14 321.10 -82.764 -76.019 .50543 
105. .01221 2150.15 312.51 -8I.b36 -74.155 .51667 
110. .01231 2077.79 298.96 -79.723 -?Z.A(Z .53502 
115. .01242 2005.40 216.51 -77.816 -70.914 .55252 
120. .01253 1933.b4 274.94 -75.914 -68.9<1 .56923 
125. .01265 1062.56 264.10 -74.017 -66.99 
130. .01276 1792.21 253.A6 -72.126 -65.03 $ 
.5A523 
.60056 
135. .OlPIA 1722.65 244.13 -70.239 -63.086 .61529 
160. .01300 1653.97 234.84 -68.358 -61.13A 162945 





















150. .01324 1519.64 217.33 -64.609 -57.253 .65626 .237 .38ll 3398. 
155. .a1337 1454.19 209.04 -62.740 -55.314 .66897 .233 .387 3345. 
160. .01350 1390.02 ZOl.Oi -60.176 -53.370 .6AiZb ,230 .3A? 3291. 
165. .01363 1327.24 193.21 -59.016 -51.443 .69317 .227 .3.¶7 3236. 
170. *01377 lZC5.95 185.64 -57.151 -49.510 .70471 .224 .38? 3181. 
175. .01391 1206.25 17A.27 -55.304 -47.576 .?I592 ,221 .3A? 3124. 
180. .OI406 114A.23 171.10 -53.451 -45.643 .726A2 .219 .3A? 3066. 
lA5. .01420 1091.97 164.11 -51.598 -43.707 .73?42 ,217 .387 3006. 
190. .01436 1037.54 157.31 -49.756 -41.769 .74??6 .215 .388 2945. 
195. .Glk52 985.00 150.69 -47.892 -39.827 .75785 .214 .319 21.33. 
200. .01468 934.38 144.26 -46.034 -37.879 .76772 .213 .390 2820. 
205. .01485 A85.70 131.03 -44.173 -35.924 .7773A .212 .392 2755. 
210. .01502 83lJ.93 i32.00 -42.306 -33.960 .?A615 .2lI .394 2691. 
215. .01521 794.01 126.19 -40.433 -31.986 .79613 .Zll .395 2627. 
220. .01539 750.17 120.61 -38.555 -30.004 .A0525 ,210 .397 2565, 
225. .01559 709.34 115.29 -36.676 -ZI.Ol? .A1417 .207 .39? 2500. 
230. .01579 bb9.24 110.24 -34.803 -26.033 .82289 .202 .395 2461. 
235. .G1600 629.44 106.04 -32.952 -24.063 .A3136 ,202 .401 2406. 
240. .C1622 592.84 101.54 -31.059 -22.048 a.539.55 .201 .405 2349. 
245. .Oib45 556.30 97.i4 -29.157 -20.018 .A4A22 .200 .409 2292. 
250. .01669 522.99 92.67 -27.243 -17.970 .85649 .199 .411 2236. 
255. .01695 490.23 88.37 -25.321 -15.907 *A6466 .198 .414 2180. 
260. .G1721 456.4i 64.24 -23.398 -13.1)38 .1?2?0 .196 .*I? 2124. 
265. .017'19 429.47 60.24 -21.460 -11.745 .A8067 .I95 .420 2070. 
270. .01??8 401.7.5 76.27 -19.518 -9.6bG .a8854 .19b .423 2015. 
275. .01.309 375.56 72.51 -17.565 -7.516 .a9634 .193 .426 1961. 
200. .C1841 351.05 68.89 -15.603 -5,373 .9ObO6 .192 .430 1901. 
215. * 01876 326.54 65.39 -13.629 -3.209 .91172 .191 .43* 1.554. 
290. .01912 303.94 62.03 -11.618 -.996 .91944 .I93 .442 1794. 
295. .01950 283.18 58.112 -9.605 I.230 .92705 .195 .449 I737. 
305. .01391 263.67 55.71 -7.570 3.491 .93465 .196 .455 1605. 
311. .OZJ80 228.60 49.82 -3.463 8.092 .94973 .I95 .464 1519. 
325. .02180 198.06 44.44 .664 12.776 .96460 .192 .4?2 1505. 
330. .G2293 174.65 39.59 4.794 17.521 .9?921 .le.9 *47? 1430. 
340. .02418 156.03 35.23 8.867 22.302 .99348 .I86 .4?9 1364. 
35G. .0255? 141.92 31.37 12.884 27.088 1.00735 .I.33 .477 1301. 
360. .GZ?O? 131.93 26.01 16.798 31.637 1.02073 .181 1472 1261. 
370. .OZBb(l 125.54 25.i2 20.568 36.520 1.03356 .I30 .463 1224. 
38G. .G303E 122.03 22.65 24.231 41.097 1.04577 .I?8 .45, 1196. 
390. .032,0 120.75 20.56 27.719 45.553 1.05735 .I?? .43A 1175. 
400. .033A? 121.15 18.79 31.052 49.869 1.06A2.3 .I?? .425 1161. 
410. .03566 122.75 17.2.3 34.238 54.0*9 1.07160 .1?6 .411 ilS2. 
420. .03745 125.34 15.98 37.237 58.093 l.OAc.34 .1?6 .398 1147. 
430. .03924 128.69 14.86 40.211 62.009 1.09756 .1?5 ,385 1146. 
440. .OlrlOO 132.62 13,A? 43.Ol4 65.791 1.10626 .174 .3?3 lib?. 
450. .G4274 136.A9 13.01 45.711 69.456 1.11449 .1?3 .361 1150. 
460. .C4*46 141.51 12.25 48.310 73*008 1.12230 .I72 .351 1155. 
470. .04615 146.27 11.57 50.822 76.462 1.12973 .l?l .341 libl. 
4.30. *04?83 151.13 10.96 53.256 79.825 i.13682 .l?O .332 1160. 
490. .04928 iE6.09 10.41 55.617 83.103 I.i4358 .169 .323 1176. 
500. .G5110 161.09 9.92 57.913 86.300 1.15004 .16A .316 1185. 
513; ."527G 166.1G 9.4.¶ 6O.lC9 89.427 1.15623 .167 .309 1193. 
520. .05429 171.13 9.07 62.331 92.b90 1.16218 .I66 .302 1203. 
530. .05585 176.06 8.70 64.462 95.490 1.16789 .164 .296 1212. 
SAP. .057*(1 180.98 A.37 66.547 98.435 1.17340 .163 .290 1222. 
. TWO-PHASE BOVNOPRY 
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TABLi. VIb. THER~OOYNANIC PROPERTIES OF OXYGEN 
3210. PSIA ISOBAR 
TEIWERAIURE VCLUNE ENTHALPY ENTROPY 
DEG. R FT3/LB 




PSIA/R alU/LB BTU/LB-R 




+ 102.334 .61213 2205.50 321.19 -02.732 -75.541 .50570 ,265 .396 3905. 
105. .01219 2166.47 313.42 -81.712 -74.4.58 .515A7 ,264 .395 3375. 
110. .0123G 2193.78 299.67 -79.803 -72.515 .53422 .262 .394 3822. 
115. .01241 21Ji1.74 217.41 -77.901 -7C.548 .55171 .259 .393 3770. 
129. .UI252 1950.35 275.65 -76.00~ -68.566 .5684i ,256 .392 3719. 
125. .01263 1879.62 265.01 -74.112 -66.628 .58439 .253 .391 3668. 
130. .GI274 1809.bZ 254.77 -72.226 -64.675 .59971 .250 .390 3616. 
135. .(rieee 1740.Vl 245.t5 -7cl..rr5 -62.726 .61442 .247 ,309 3567. 
160. .01298 1672.08 235.76 -68.470 -60.781 .62A57 .243 .389 3516. 
145. .OIJlO lbG4.72 226.86 -66.599 -58.839 .64219 .240 .388 3465. 
150. .01322 1538.44 218.29 -64.734 -56.901 
155. .01334 1473.32 210.01 -62.873 -54.966 
16iJ. *01347 1459.49 202.OJ -61.017 -53.033 
165. .OlSbO 1347.04 194.23 -59.164 -51.103 
110. .01374 1286.07 136.68 -57.315 -49.174 
175. .01381 1226.6d 179.34 -55.469 -47.246 
180. .014ir2 1160.96 172.20 -53.626 -k5.317 
185. .01*17 1112.99 165.25 -51.783 -43.388 
190. .01432 1054.84 156.41 -49.941 -41.456 










,231 .387 341.3. 
.234 .387 3361. 
.231 .386 3300. 
.227 .386 3254. 
.225 .356 3198. 
.222 .386 3142. 
.219 .386 3085. 
.217 .386 3026. 
.216 ,367 2966. 
.,?I4 .3.58 2905. 
200. .014b4 95b.19 145.51 -46.252 -37.5813 .76650 ,213 .319 2843. 
205. .014bO 907.74 139.31 -44.403 -35.633 .77612 ,212 ,390 2779. 
210. .01497 861.1.5 133.32 -42.549 -33.677 .73555 .212 .392 2716. 
215. .01515 616.46 127.55 -40.689 -31.713 .79479 ,211 .393 2653, 
223. .01533 773.51 122.00 -38,826 -29.742 .dl)JBb .2liJ .395 2592. 
225. .G1552 732.17 llb.70 -36.961 -27.76t .31.?73 ,206 ,395 2537. 
230. .01571 b92.25 111.68 -35.106 -25.794 .02139 ,203 ,392 2491. 
235. .01592 652.78 107.51 -33.275 -23.841 .12979 .232 ,398 2438. 
240. .01613 616.32 103.Cl -31.403 -21.842 ..53821 .ZJZ ,401 2382. 
245. .01636 579.85 98.71 -29.523 -19.832 .a4650 ,201 ,405 2327. 
250. .01659 546.64 94.32 -27.631 -17.802 .05470 ,200 ,407 2272. 
255. .01683 513.95 90.G5 -25.734 -15.760 .56279 .I98 a409 2217. 
260. .01708 462.24 85.95 -23,839 -13.716 .87073 .19? .412 2163. 
265. .A1735 453.38 81.99 -21.928 -11.647 .A7361 .195 .41* 2111. 
270. .01763 425.78 70.16 -20.016 -9.570 .A.,63.5 .194 .41? 205.5. 
275. .01792 399.57 74.31 -18.095 -7.475 .89406 .193 .420 2005. 
2AO. .Ole..23 375.01 70.80 -16.166 -5.364 .90167 .192 .C23 1954. 
215. .01855 350.44 67.33 -14.231 -3.238 .90920 .191 .42b 1902. 
290. .01.52.9 327.69 b4.01 -12.261 -1.066 .91677 ,193 .433 1844. 
295. .01925 306.85 to.86 -10.29l 1.116 192423 .195 .450 1788. 
300. .01963 287.20 57.80 -8.302 3.328 .93166 .196 .445 173.5. 
310. .02045 251.65 51.99 -4.295 7.820 .94639 ,195 .453 1645. 
320. .02136 221.06 46.66 -.279 12.377 .96086 ,192 .45.5 1563. 
330. .t223? 195.94 61. a4 3.724 16.962 .9?503 .1¶9 1462 1490. 
340. .02350 175.75 37.49 7.692 21.616 .9.5687 ,186 .464 1425. 
310. .02473 160.10 33.61 Il.600 26.255 1.00231 ,183 .463 1369. 
360. .02606 148.50 30.19 15.422 30.867 1.01531 .I81 .459 1320. 
310. .027*9 140.43 2?.20 19.143 35.433 1.02782 .I30 .453 12AO. 
380. ‘02699 135.33 24.62 22.740 39.919 I.03978 ,178 ,443 1248. 
390. .03855 132.56 22.40 26.206 44.309 1.05119 .178 ,433 1223. 
COO. .03215 131.68 20.50 29.534 48.514 1.06201 .l?? .421 1205. 
610. .03377 132.14 16.88 32.730 52.746 1.07227 .176 .bIO 1193. 
420. .03540 133.72 17.47 35.801 56.779 1.08201 .1?6 .391 1185. 
430. .03704 136.18 16.24 38.756 60.704 1.09124 ,175 .387 1180. 
448. .03867 139.43 15.16 41.597 64.509 1.09999 .1?5 .376 1179. 
450. .OLOZA 143.15 14.22 44.335 68.205 I.10130 .I?4 .365 1150. 
469. .04186 147.30 13.38 46.978 71.794 1.11619 .I73 ,355 1182. 
470. .04346 151.67 12.63 49.535 75.288 1.12371 .I72 .345 1187. 
110. .04502 156.20 11.96 52.013 78.692 1.13087 .I71 .336 1192. 
490. .04657 IbP..59 Il.35 54.418 82.012 1.13772 .l?O .328 1199. 
500. .04809 165.68 10.81 56.755 
510. .04960 170.49 lU.32 59.031 
520. .05109 175.35 9.87 61.251 
530. .05256 180.13 9.46 63.411 




95.560 x:: . 
97.542 1.16793 
.169 ,320 1206. 
.168 ,313 1214. 
,166 .306 1222. 
.I65 .300 1231. 
.164 ,292 1240. 
. TWO-PNASE BOUNOARY 
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TABLE VIL. THERHOOYNANIC PROPERTIES OF OXYGEN 
34DD. PSIA ISOBAR .., 
TEMPERATURE 
DEG. R 







ENTHALPT ENTROPT cv 





l I12.609 .01213 2216.85 321.27 -02.699. -75.064 .50597. ,265 .396 
105. .OiZlS 2ld2.02 314.32 -al.787 -74.120 .51507 ,264 .395 
110. .0122d 2109.69 300.77 -79.552 -72.140 .53342 .262 
115. .01239 2038.01 288.31 -77.904 -70.182 .55090 
.394 
.259 ..393 
120. .01250 1966.96 276.74 -76.092 -6d.221 .56759 .256 .392 
125. ,0126i 1896.5d 265.90 -74.206 -66.265 .58356 .253 ,391 
130. .01273 1626.92 255.67 -72.325 -64.313 .59857 .250 .390 
135. .01264 1758.05 245.96 -70.450 -62.366 .61356 .2*7 .389 
140. .01296 1690."6 236.6d -66.580 -60.423 .b2?69 .244 .JI.¶ 
145. .01307 1623.04 227.79 -66.716 -58.484 .64130 .24l .38? 
150. .01320 1557.09 219.23 -64.857 -56.549 
155. .01332 1492.30 210.97 -63.003 -54.617 
160. .01345 1428.79 202.98 -61.154 -52.b88 
165. .0135d 1366.66 195.23 -59.309 -50.762 
170. .01371 1306.00 187.71 -57.469 -4d.837 
175. .01385 12k6.91 1dO.40 -55.631 -46.913 
1.50. .01399 1169.46 173.2.3 -53.797 -44.990 
185. 101413 1133.79 166.36 -51.964 -43.066 
190. .Ol42d 1079.90 159.63 -50.132 -41.141 











.23? .387 3420. 
.234 .3.,6 3376. 
.231 ,385 3324: 
.22.¶ .385 3270. 
.225 .315 3216. 
.222 .385 Sibl. 
.22O .3.¶5 3104. 
.21d -.3.55 3046.' 
.Zlb .385 2987: 
.215 .386 2.?2?. 
200. .01459 977.74 146.73 -46.464 -37.276 .?6531 .2i4 .38? 2865. 
205. .014?5 929.50 140.56 -44.626 -35.338 .77489 .2L3 .389 2803. 
210. *01492 .e.83.14 134.61 -42.784 -33.391 .?8428 .213 .390 2740. 
215. .01509 63d.61 128.66 -40.938 -31.435 .79348 .tt2 .392 2679. 
220. .0152? 795.83 123.35 -39.087 -29.473 .80250 .Zli .393 2.619. 
225. .01545 754.66 118.08 -37.238 -27.508 .dll33 .209 .392 2565. 
230. .01564 714.91 113.07 -35.398 -25.548 .a1994 .203 .390 2520. 
235. .01584 675.79 108.95 -33.587 -23.611, .dZdZ? .203 .395 2468. 
240. .01605 639.44 104.47 -31.733 -21.627 .83662 .2J2 .398 24i4. 
245. .0162? 6G3.04 LOO.ZI -29.874 -19.b33 .844d$ .ZOl .*01 2359. 
250. .01649 569.92 95.91 -28.003 -17.621 .85297 .200 .403 2307. 
255. .Gi6?2 537.2d 91.65 -26.128 -15.598 .86098 .159 .405 2253. 
260. .01697 505.68 b7.5d -24.257 -13.575 .86d84 .I97 .408 2200. 
265. .OI?ZP 476.87 83.66 -22.372 -11.529 .8?664 .196 .k10 2149. 
270. .01?49 *49.3* 79.92 -20.487 -9.477 .88431 .I95 .412 2099. 
275. .Ol??? 423.13 76.21 -18.594 -7.408 .89190 .I94 ;414 2048. 
2dO. *cl1806 398.45 72.65 -16.695 -5.326 .89941 .I93 .41? 1998. 
2.85. 401836 3?3.d? 69.22 -1*.79* -3.232 .90682 *I92 .42O 1947. 
290. .I31868 350.97 65.92 -12.859 -1.096 .91*26 .134 .426 1890. 
295. .01902 330.05 62.78 -10.927 1.048 .92159 .I96 .432 i837. 
300. .0193? 310.26 59.79 -8.978 3.218 .92889 .196 .43? 1788. 
310. .G2013 274.30 54.04 -5.057 7.619 .94332 .195 .443 169.8, 
320. .0219? 243.01 48.75 -1.135 12.069 195725 .I92 .4b? i618. 
330. .02190 216.93 43.96 2.769 16.557 .97126 .I89 .450 1547. 
340. * 02292 195.57 39.62 6.6311 21.067 .984?2 .I86 *451 14.93. 
350. .02403 176.5d 35.72 10.452 25.5dL .99?81 .1d3 .451 1426. 
360. .02523 165.56 32.25 14.191 30.073 i .01046 .181 ;**a 1376. 
370. .02651 156.00 29.19 17.844 34.532 1 .02268 .180 .443 1334. 
360. .02?86 149.44 26.52 21.392 38.930 1 .03*41 .179 .*35 1299. 
390. .02926 145.25 24.20 24.826 43.250 1 .04563 .I?.3 .42? 1272. 
40Pr .03071 143.14 22.19 28.lrO 47.475 
tiOi .032I9 142.50 20.45 31.334 51.597 
420. .G33bd 1‘3.09 18.94 34.415 55.618 
430. .0351* 144.66 17.63 37.388 59.539 
445. .03669 147.17 16.46 40.257 63.354 
450. .03(118 i50.27 15.44 ‘e3.027 67.068 
460. .0396? 153.90 14.52 l.5.707 70.684 
470. .04115 157.84 13.71 4d.302 74.2Od 
4.90. .04261 161.98 12.97 50.818 77.645 





























500. .04549 170.811 11.71 55.636 84.276 1.13895 .l?O .323 
510. .04691 175.47 11.17 57.948 87.480 1.14520 .16d .316 
520. .0*131 ldG.iZ 10.68 60.203 90.618 1.15129 .167 .309 
530. .04969 184.74 10.23 b2.403 93.689 1.15714 ,166 .303 
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TABLE vIb. 1HERUOOYNAMIC PROPERTIES OF OXYGEN 
3629. PSIA ISOSAR 





ENTHALP" ENTROPY CV 




l 102.dd* .ClZlZ 2228.17 321.36 -82.667 -74.588 .50624 .266 .395 3919. 
lOi. .0121s 2197.51 315.22 -81.861 -73.752 .51429 .265 .395 3897. 
113. .C1227 2125.52 301.66 -79.960 -71.781 .53262 .262 .394 3844. 
115. .01236 tG54.16 289.20 -78.067 -69.815 .55010 .260 .393 3793. 
123. .G1249 1983.48 277.63 -76.179 -67.855 .566?8 .257 .391 3743. 
125. .01260 1913.44 266.79 -74.298 -65.901 .58274 .254 .390 3693. 
130. .012?1 1844.12 256.57 -72.422 -63.951 .59803 .251 .359 3643. 
135. *01292 1775.50 246.e6 -70.552 -62.006 .612?1 .24? .389 3594. 
143. .G129S 1707.92 237.59 -68.689 -60.065 .62683 .244 .388 3544. 
145. .013c5 lb41.23 228.71 -b6.831 -58.129 .64042 .ZCl .367 3493. 
150. .0131? 1575.60 220.16 -64.978 -56.196 .u5352 ,230 .386 3443. 
155. .01333 1511.14 211.92 -63.131 -54.267 .64b17 .235 .385 3392. 
160. .u1342 1467.94 e-33.94 -61.269 -52.342 .07.339 .231 .385 3340. 
165. .01355 1366,li 196.22 -59.452 -50.419 .69022 .zes .314 3267. 
170. .013bd 1325.75 100.72 -57.619 -48.499 .70169 .226 .384 3233. 
175. .013dP 1266.35 181.43 -55.790 -46.560 .71202 .223 .384 3178. 
18J. .0139, 1209.80 17.b.35 -53.964 -t.4.b61 .72362 ,221 .384 3123. 
185. .0141u 1154.37 167.45 -52.141 -42.743 *73414 .21d .394 3066, 
191. .61424 1100.74 160.75 -55.316 -40.823 .74436 .217 .384 3007. 
195. .I81439 1348.95 154.24 -48.495 -38.900 .7543? .215 .385 2948. 
ZOO. .0145: 959.03 147.91 -46.671 -36.973 .76413 .214 ,386 2087. 
205. .014?1 950.99 141.70 -44.d44 -35.040 .7?368 .214 .38? 2826. 
213. .0146? 904.82 135.86 -43.013 -33.100 .76303 .213 .3.39 2764. 
215. .0153r 880.47 130.15 -kl.1?8 -31.153 .?9220 .2l3 .390 2703. 
22a. .Ei521 817.85 124. b6 -39*341 -29.200 .80118 .212 .391 2645. 
225. .01533 776.83 119.41 -37.505 -27.244 .80996 .209 .390 2591. 
230. .61553 737.25 114.42 -35.679 -25.295 ad1652 .204 .38? 2540. 
235. .c1577 698.47 110.36 -33.886 -23.372 .a2679 .203 .392 2498. 
24d. .OlFY? 662.22 165.87 -32.050 -21.402 .83509 .203 .395 2444. 
2*5. .0161d 625.91 101.66 -30.211 -19.425 .84324 .202 .398 2391. 
250. .OlbSG EP2.84 97.44 -28.359 -17.42d *65131 .201 .400 2340. 
255. *Gl662 560.25 93.22 -26.505 -15.423 ..¶5925 .I99 .402 22.37. 
260. .G1686 528.76 89.19 -24.656 -13.419 .a6703 .198 .404 2236. 
265. .Ol?lO 499.98 85.27 -22.793 -11.393 .874?5 .196 .405 2166. 
270. .01736 472.49 81.56 -20.932 -9.362 ,88234 .195 ,407 2137. 
275. .1'1762 446.27 77.95 -19.066 -7.318 .88985 .194 .409 20.39. 
2dG. .L1790 421.43 74141 -17.194 -5.261 a89726 .193 ,411 2040. 
285. .C1819 396.86 71.01 -15.323 -3.197 .90457 .192 .414 1991. 
29J. .G1849 373.63 67.74 -13.420 -1.092 .91190 ,194 .420 1935. 
295. .O1dd1 352.dE 64.611 -1i.520 1.019 .91912 .196 .425 1ddP. 
300. .01914 332.90 61.64 -9.607 3.154 .92630 .197 .429 1834. 
310. .01985 296.57 55.99 -5.760 7.474 .94047 .195 .435 1748. 
320. .02063 264.70 50.74 -1.919 11.835 .95431 .193 .43.¶ 1670. 
33G. .02149 237.78 45.95 1.901 16,223 .96781 .189 .440 1600. 
340. .02242 215.41 41.63 5.683 20.627 .98096 .186 .441 1537. 
353. .02343 197.24 37.71 9.414 25.033 .99373 .183 .440 1480. 
360. .02‘52 162.97 34.21 I3.07d 29.420 1.00609 .l.sl .43d 1430. 
375. .02568 172.06 31.09 16.668 33.7d4 1.01805 .lBO .434 1306. 
380. .0269U 164.10 28.35 20.166 36.098 1.02955 .1?9 .428 1350. 
390. .O2818 158.66 25.95 23.564 42.347 I.04059 .178 .421 1320. 
boo. .02950 155.38 23.84 26.857 46.520 1.05116 
410. .03084 153.70 22.01 30.042 50.603 l.Obl24 
420. .03221 153.33 20.41 33.124 54.598 1.07007 
430. .03360 154.01 19.00 36.107 58.504 1.08006 
440. .03499 155.76 17.76 38.993 62.318 1.08883 
450. .03638 156.22 lb.66 41.788 66.040 1.09719 
460. .03?77 161.27 15.67 44.495 69.673 I.10516 
470. .03915 164.73 14.79 47.121 73.219 l.llZdl 
480. .04052 160.45 13.99 49.670 76.601 1.12010 





















500. .04323 176.70 12.62 54.555 
510. .04456 161.02 12.04 56.900 
520. .045.58 165.44 11.50 59.188 
530. .a4719 189..36 11.01 61.418 






.170 .326 1252. 
,169 .319 1258. 
,168 .312 1264. 
.167 .306 1271. 
,165 .300 i27a. 
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‘FT -PSIAILB PSIAlR 
.01*11 2239.47 321.45 -62.634 -74.111 .50651 .266 .395 
.a1215 2212.92 316.12 -11.934 -73.aa4 .51350 .265 .395 
.01226 2141.21 302.55 -80.036 -71.413 ,53135 ,263 ,393 
.01236 2070.26 290.09 -7.3.i41 -69.449 .5*930 .26E .392 
.01247 1999.91 278.51 -76.265 -67.490 .56597 .257 ,391 
.01258 1930.20 267.60 -74.366 -65.536 .5a192 .254 .390 
.01269 1a61.21 257.45 -72.5lb -63.588 .59720 .251 .369 
.01280 1793.01 247.75 -70.651 -61.645 .61187 .243 .388 
.01292 1725.67 231.49 -60.795 -59.706 .62597 .245 .367 










.G1315 1593.98 221.06 -65.097 -55.643 .65262 .238 "315 3457. 
.01327 1529,83 212.85 -63.257 -53.917 .66525 ,235 .365 3407. 
101340 1466.93 20*.90 -61.*22 -51.995 .67746 .232 .384 3355. 
.01352 1405.40 197.19 -59.592 -50.076 .6092? .229 .333 3303. 
.Gi365 1345.33 1a9.71 -57.767 -4.5.159 .70071 .226 .363 3250. 
.0*379 1286.81 i.32.45 -55.946 -46.244 .711.31 .223 .383 3196. 
.01392 1229.92 175.39 -54.128 -44.331 .72259 ,221 .363 3141. 
*01'106 1174.75 168.52 -52.313 -42.417 .?3308 ,219 .363 3064. 
.01*21 1121.36 161.85 -50.500 -40.503 .74329 .PI7 .3.53 3027. 








































































































































-46,872 -36.665 .76298 .215 .315 2909. 
-45.056 -34.738 .77250 .214 ,366 2146. 
-43.236 -32.606 ,78182 ,214 .36? 2767. 
-41.412 -30.366 .79094 .213 .J.¶l 2727. 
-39.587 -211.921 .799a9 .212 .3a9 2670. 
-37.763 -26.975 .80863 ,210 .319 2617. 
-35.952 -25.036 ..51715 .204 ,335 2575. 
-34.176 -23.127 .62535 ,204 .39O 2526. 
-32.355 -21.169 .83360 .203 .392 2473. 
-30.535 -19.207 ,84169 .202 .395 2422. 
-20.701 -17.225 .a4970 .201 .397 2372. 
-26.865 -15.236 .85756 .200 .39* 2321. 
-25.037 -13.250 .a6529 .19a .400 22?0. 
-23.195 -il.24i .a7294 .197 .401 2221. 
-21.357 -9.231 ..580@6 .196 .k03 2174. 
-19.514 -7.208 *0.57e.8 .194 .405 2127. 
-17.667 -5.174 .89521 .193 .40? 2080. 
-15.823 -3.136 .93243 .192 .409 2032. 
-13.9*8 -1.059 .9096? .194 .414 1977. 
-12.077 1.024 .91679 .196 .419 1925. 
-10.194 3.127 .92386 .19? .422 1a7a. 
-6.413 7.378 .93780 .196 .427 1795. 
-2.643 11.661 .95139 .193 .430 1719. 
1.103 15.964 .96\64 .189 ,431 l650. 
4.810 PO.276 .97751 .I66 .431 15.56. 
8.468 24.589 .99001 .1.54 .431 1532. 
12.06* 28.884 1.00211 .I62 .429 1402. 
15.595 33,161 1.01383 .l,O .426 1437. 
19.045 3?.395 1.02513 .179 .421 1399. 
22.406 41.579 1.03599 .1?8 .415 1366. 
25.674 45.698 1.04642 .1?7 .*oa 1340. 
28.845 49.740 1.05640 .I77 .401 1319. 
31.921 53.704 1.06595 .I76 .393 1302. 
34.906 57.589 1.07510 .I76 .3.55 1290. 
37.853 61.394 1.08JL14 .1?6 .377 1261. 
40.614 65.117 1.09221 .175 .369 1276. 
23.343 66.751 1.10021 ,175 .36O 1273. 
45.994 72.318 1.10787 .l74 .352 1271. 
Q8.569 75.197 1.11520 ,173 ,344 1272. 
51.074 79.202 1.12222 ,112 ,336 1274. 
53.513 82.534 1.12a95 .I71 .329 1277. 
55.888 85.794 1.13541 ,170 .322 1212. 
58.204 80.989 1.14162 ,169 .315 1267. 
60.463 92.116 l.lC757 .161 .309 1292. 






CV CP ::‘s”%:, 
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4000. PSIA noBAa 
TEHPERATUPE VOLU.HE 











.01210 2250.75 321.54. -82.600 -73.635 .50678 .266 .395 3934. 
.012I4 2228.2b A 317.01 -82.006 -73.016 .*I272 ,265 .395 3917. 
.01224 2156.96 303.44 -80.114 -71.046 .53x05 .263 .393 32.66. 
.01235 2086.29 290.97 -78.228 -69.082 .54851 .260 .392 3815. 
.01246 2016.25 279.39 -76.350 -67.Itb .56518 .258 .391 3766. 
.01256 1946.87 268.56 -74.478 -65.172 .58III .255 .390 3717. 
.OI267 1678.20 258.33 -72.612 -63.225 .59638 .251 .389 3668. 
.01278 1810.32 248.63 -70.753 -61.284 .61104 .228 .3(J.¶ 3620. 
.01290 1743.30 239.38 -68.901 -59.347 .62512 .245 ,337 3571. 
.01301 1677.24 230.51 -67.054 -57.416 .63868 ,242 .3.36 3521. 
150. .01313 1612.23 221.99 -65.214 -55.489 .65174 .239 .335 3472. 
155. .01325 1548.38 213.78 +.3.3ao -53.566 .66435 .235 .314 3421. 
160. .01337 1485.70 205.84 -61.552 -51.647 .67653 .232 .363 3371. 
165. .01356 1L24.53 198.15 -59.729 -49.731 .68832 .229 .363 3319. 
170. .GI363 1364.74 190.69 -57.911 -47.818 es9974 .226 .382 3267. 
175. .G1376 1306.49 1.33.45 -56.098 -45.908 .71082 ,224 .302 3213. 
1.50. .a1389 1249.86 176.41 -54.289 -43.999 .7215(1 .222 .3&t 3159. 
12.5. .OIk03 1194.93 169.57 -52.482 -*2.090 .73204 .219 .3.52 3103. 
190. .01417 1141.77 162.93 -50.677 -40.180 .74222 ,213 .3,2 3046. 








.01447 1040.90 150.21 -47.068 -36.354 .76186 .Ei5 .363 2929. 
.01462 993.24 144.14 -45.262 -34.434 .77134 .2t5 .385 2.570. 
.Gl4iB 947.42 138.27 -43.452 -32.508 .78062 .2I4 .366 2BIO. 
.01494 903.38 132.61 -43.620 -30.576 .78972 .214 .307 2751. 
.01510 861.05 127.17 -39.826 -28.638 .798&P .213 .3.37 2694. 
.01527 (120.32 121.96 -36.014 -26.700 .a0733 .210 .3.57 2643. 
.01545 781.02 117.00 -36.215 -24.771 .81581 .235 .363 2601. 
.01564 742.95 113.05 -34.455 -22.874 .82396 ,204 .337 2554. 
.01583 706.83 lU.8.57 -32.650 -20.928 .a3215 .204 .3.¶9 2502. 
.01602 670.75 104.42 -30.846 -18.980 .84019 .203 .392 2451. 245. 
250. .a1622 .637.73 100.34 -29.029 -17.012 .I)4814 .ZBZ .394 2403. 
255. .01644 605.24 96.22 -27.211 -15.038 .a5596 ,200 .395 2353. 
260. .OIbb5 573.98 92.23 -25.402 -13.068 .86361 .199 .397 2303. 
265. .Olb88 545.13 88.34 -23.579 -11.076 .87120 .I97 .398 2255. 
270. *01712 517.74 84.66 -21.761 -9.083 .87065 .196 .399 2209. 
275. .01736 491.43 81.13 -19.940 -7.080 .89600 .195 .400 2163. 
280. .01762 466.14 77.73 -18.116 -5.067 .89326 .194 .402 2118. 
285. .01788 441.69 74.44 -16.297 -3.053 .90039 .193 .404 2072. 
290. .01.515 418.46 71.20, -14.447 -1.000 .90754 .195 .409 201.3. 























I.sOTHERN ISOCHORE INTERNAl 
DERIYATI”E DERIVATIVE ENERG" 
FT~-PSIA~. PSIAlR BT"lLB 
ENTHALPI ENTROPY cv 
BTU/LB BTU/LB-R BTU/LB-R 
GP VELOCIT” OF SOUND 
BTU/LB-R FTlS 
.01.374 377.04 65.Ii -10.746 3.133 .92155 .197 .417 1921. 
*01937 340.08 59.61 -7.024 7.322 .93529 .I96 .rei 1.340. 
.02005 307.31 54.42 -3.315 11.537 .94867 .x93 .423 1765. 
.02079 279.04 49.65 .3bb 15.767 .96169 ,190 .423 169.9. 
.02159 254.96 45.33 4.006 19.999 .97432 .186 .423 1637. 
.02245 234.80 41.43 7.599 24.230 .98659 .I.34 .423 1512. 
.02337 218.40 37.87 11.135 28.445 .99eA6 .162 .421 1531. 
.02435 205.21 34.68 14.610 32.643 1.00997 . IS0 .415 1486. 
.02537 195.01 31.83 18.014 36.809 1.02100 .I79 .414 1447. 
102645 117.15 29.2s 21.337 40.92b 1.03177 .I78 .409 i412. 
.02756 181.62. 27.03 24.579 44.992 1.04206 .I77 .404 1384. 
.02870 178.11 25.04 27.732 4.3.991 1.05194 ,177 ,397 I3bI. 
.02987 175.96 23.28 30.798 52.922 1.06141 ,177 .390 1342. 
.03105 174.99 21.72 33.781 56.763 1.07050 .I76 .383 1323. 
.03226 175.19 20.32 36.602 60.573 I.07921 .I76 .376 1317. 
.03346 176.29 19.00 39.504 64.290 1.08756 .I75 .368 1309. 
.03468 171.06 17.97 42.248 67.932 1.09557 .I75 .3bi 1304. 
.035.59 180.47 lb.97 44.918 71.500 1.10324 .174 .353 1302. 
.03709 183.26 16.06 47.515 74.991 1.11060 .I73 .346 1300. 
.03830 186.46 15.23 50.044 70.412 1.11765 .I73 .338 1301. 
.03950 190.00 I4.4B 52.509 41.763 1.12442 .172 .331 1303. 
.0406B 193.73 13.80 54.910 15.045 1.13092 .171 .324 1301. 
.041.37 197.bO 13.17 57.253 Ill.262 1.13717 . I69 .313 1310. 
.04303 201.58 12.60 59.531 91.412 I.14317 .16.3 .311 1315. 
.04419 205.65 12.07 61.771 94.504 1.14095 ,167 .305 1320. 
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l 104.114 .01209 2278.65 321.73 -62.517 -72.445 .50746 .267 .395 3952. 
Ins. .01210 2266.30 319.23 -e2.162 -72.096 .51060 ,2b6 ,395 3943. 
110. .01221 2195.62 3U5.63 -60.306 -70.127 .I2912 .264 .393 3492. 
115. .a1231 2125.97 293.15 -76.424 -66.165 .54b56 .2bl .392 3343. 
120. .01242 205b.73 261.57 -7b.556 -66.209 .56320 .256 .390 3795. 
125. .01252 19ae.15 270.72 -74.696 -64.260 .57912 .255 .319 3747. 
130. .OIPb3 1920.26 260.50 -72.642 -b2.317 .59436 .252 .366 3699. 
135. .01274 1653.15 250.61 -70.996 -60.360 .60198 ,249 .387 3651. 
140. .01265 176b.69 241.57 -69.15b -56.446 .b2303 .246 .36b 3b03. 
145. .01296 1721.56 232.72 -67.324 -56.522 ,63655 .243 .365 3555. 
150. .01306 1657.31 224.22 -65.498 -54.601 .64957 .240 .364 3507. 
155. .01319 1594.17 216.04 -b3.660 -52.b65 . bb214 .236 .363 345.5. 
IbO. .01331 1532.26 206.13 -61.667 -50.773 167427 .233 .362 3403. 
Ib5. .0x344 1471.71 200.46 -60.061 -46.666 .66601 .230 .351 3356. 
170, .01356 1412.57 193.07 -56.261 -46.9b2 .69736 ,226 ,360 3307. 
175. .013b9 1354.95 165.66 -56.466 -45.061 .70340 .225 .360 3255. 
Inil. .01362 1298.92 178.90 -54.675 -43.162 .71910 .223 .360 3202. 
165. .01395 1244.56 172.12 -52.666 -41.264 .72950 .221 .379 3156. 
190. .01409 1191.93 165.53 -51.104 -39.3b7 .73962 ,219 .3,0 3393. 
195. .a1423 1141.07 159.14 -49.321 -37.466 .74949 ,216 .I60 3037. 
200. .01437 1092.02 152.94 -47.539 -35.566 .75912 .217 ,361 2910. 
205. .01451 1044.77 146.93 -45.755 -33.660 ,76653 .21b .362 2922. 
210. .014b6 999.32 141.12 -43.969 -31.752 .77775 .216 .363 2.364. 
215. .81462 955.63 135.52 -42.i62 -29.834 .76676 .216 .364 2607. 
220. .01498 913.b2 130.13 -40.393 -27.914 .79559 .21* .36‘ 2752. 
225. .01514 673.16 124.97 -36.b09 -25.995 .60421 ,212 .363 2702. 
230. .01530 134.16 I20.04 -36.139 -24.06b .a1259 .207 .379 2663. 
235. .01546 797.00 116.30 -35.116 -22.218 .62062 .236 .333 2621. 
240. .015bb 7b0.99 111.76 -33.344 -20.297 .62871 .205 ,364 2570. 
245. .01564 725.30 107.64 -31.576 -16.360 .83662 .20* .36b 2522. 
250. .01603 692.25 103.b3 -29.799 -16.442 .a4445 .2,3 .357 2.76. 
255. .rJl622 b59.90 99.77 -26,OZl -14.501 .65214 .EJi .389 2*30. 
260. .t.l642 626.95 95.62 -26.252 -12.566 .I35965 .too .390 2362. 
2b5, .01664 600.00 91.97 -24.471 -1O.bO9 .A6711 .I99 .390 2336. 
270. .01665 572.54 18.29 -22.b97 -6.b55 .6744i .197 .391 2292. 
275. .01703 546.07 14.76 -20,922 -b.694 .6bLbl .19b .391 224.3. 
260. .01731 520.10 61.44 -19.149 -4.727 .36670 .195 .393 220*. 
265. .CI755 495.a7 76.27 -17.363 -2.763 ,89565 ,194 .394 2163. 
290. .01779 472.52 75.20 -15.536 -.763 .90263 .196 .399 2113. 
295. .01605 450.97 72.15 -13.796 I.243 .909CI .193 .403 2366. 
30,. .01831 430.42 69.17 -11.997 3.262 .91627 .198 .*05 2019. 
310. .01567 392.74 63.61 -8.397 7.326 .92960 ,197 .407 1941. 
320. 101947 359.20 56.64 -4.81.3 11.402 .94254 .I94 ,409 1874. 
330. .02010 329.b5 53.69 -1.269 15.484 .95510 .I90 .408 iac9. 
340. .OZOIY 303.91 49.54 2.237 19.559 .96726 .167 ,407 1755. 
350. .02151 261.76 45.61 5.695 23.622 '197904 .1.34 .4Ob 1695. 
3bO. .02229 2t3.20 42.0; 9.102 27.672 .990*5 .I52 .*o* 1646. 
370. .02310 247.72 36.76 12.459 31.706 1.00151 .130 ,402 1600. 
360. .02396 235.17 35.64 15.759 35.721 1.01221 .179 .408 1559. 
390. .02415 224.95 33.16 18.992 39.697 I.02254 .I76 .397 1522. 
400. .OZE77 217.08 30.76 22.Ib4 43.639 I.03252 .17a .392 1490. 
410. .02673 211.36 26.64 25.267 47.537 1.04215 .I77 .363 1464. 
420. .02770 207.21 26.72 28.299 51.363 1.05141 .I77 .332 1441. 
430. .02675 2t4.4b 25.00 31.261 55.175 1.06634 .177 ,377 1422. 
440. .02971 202.62 23.45 34.157 50.916 1.06894 .176 ,371 14Ol. 
450. .03074 2E2.23 22.06 36.966 62.bOO 1.07722 .176 .3b5 1395. 
l bO. .L3177 202.37 20.61 39.740 66.223 1.06516 .I76 .360 1366. 
470. .i326I 203.32 19.67 42.445 69.786 1.092Ll5 ,175 .353 1679. 
4*5. .03365 204.88 11.64 45.076 73.2P.b 1.10021 .I74 .3*7 i375. 
490. ,034.39 201.94 17.70 47.649 76.726 1.10731 .I74 .341 1372. 
500. .03594 2c9.47 16.63 55.162 00.106 l.ll414 ,173 .335 
515. .(13697 212.33 16.C4 52.b14 63.423 1.12071 .172 .326 
520. .G3601 215.43 15.31 55.010 16.680 1.12703 .171 ,322 
530. .03903 218.79 14.64 57.350 b9.874 1.13312 .I70 .316 
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OEG. 9 BTU/LB BTU/LB-R 
l 104.793 .OliGI 2306.82 322.02 -62.431 -71.257 .50612 
105. .01207 23GJ.92 321.42 -82.353 -71.176 .501)90 
111. .612x7 2234.24 317.80 -.30.480 -69.208 .52721 
115. .0122B 2165.17 295.30 -78.614 -67.247 .544b4 
120, .GIZSB 2696.71 263.71 -76.756 -65.294 .56127 
125. .dl248 2028.88 272.86 -74.906 -63.347 .5771b 
135. .OIZSC 1961.74 262.63 -73.064 -61.400 .59237 
135. .ii27; 1895.37 252.94 -71.230 -59.474 .60697 
ICJ. .C1281 1829.83 243.71 -69.403 -57.547 .b2098 




















153. .113;3 1701.64 226.4‘ -65.771 -53.716 .64745 .240 .362 3541. 
155. .LI314 1639.18 218.24 -63.967 -51.600 .b599ll ,237 .361 3493. 
IbO. .a1325 1577.94 210.36 -62.169 -49.895 ,67207 .234 .360 3445. 
165. .OISJ(l 1518.01 202.74 -60.379 -47.995 a63377 .231 .36J 3395. 
173. .GlISL 1459.48 195.37 -58.594 -46.099 .69509 .229 .379 3346. 
175. ."I362 14C2.43 168.22 -56.816 -44.206 .70606 .226 .376 3295. 
180. ,G1375 13sb.95 181.28 -55.043 -42.317 .71670 ,224 ,376 3244. 
12.5. .01387 1293.11 174.55 -53.274 -40.429 r72705 ,222 -377 3191. 
191. .0140i 1240.96 168.02 -51.509 -36.542 a73712 .220 .377 3137. 
195. ."lk14 1190.54 Ibl.bB -49.745 -36.654 .74693 .219 .378 3063. 
200. .OlLZd 1141.89 155.53 -47.983 -34.765 .75650 ,216 .376 3027. 
205. .01442 1095.01 149.58 -46.220 -32.872 .76585 .216 .379 2971. 
215. .01s5t 1049.39 143.82 -44.455 -35.974 .77500 .217 .36O 2915. 
215. .‘1471 lPCb.*9 138.27 -bE.b89 -29.072 .7.3395 .217 .361 2660. 
22.1. .Oi‘bE qtr.75 132.92 -40.924 -27.1b6 .79270 .216 .361 2607. 
225. .01501 924.56 127.79 -39.164 -25.215 .BOlZS .214 .379 2759. 
230. .lJ*517 885.dl 122.39 -37.419 -23.374 .80956 .206 .375 2720. 
235. .(I533 849.53 119.29 -35.728 -21.531 .61746 .207 ,379 2662. 
240. .G1550 813.57 114.82 -33.984 -19.631 .82548 .206 .379 2634. 
24s. .01567 778.39 110.67 -32.250 -17.738 .63326 .205 ,360 2537. 
251. .Cl5B5 745.24 iCb.76 -30.505 -15.628 ..341JO ,204 .362 2544. 
255. .G16G4 713.03 103.00 -28.762 -13.916 164656 .202 .363 2500. 
260. .c.itz2 682.42 99.26 -27.026 -12.009 .15598 .201 .364 2457. 
265. a01642 653.22 95.38 -25.281 -10.081 .66333 .200 .364 2412. 
270. .OIbbZ b25.b5 91.7* -23.543 -6.156 ,a7052 .196 .364 2369. 
275. .Dlt82 541.99 88.23 -21.807 -6.230 .87759 .197 .364 2327. 
281. .i17?4 572.37 84.88 -20.076 -4.302 .6B*54 ,196 .365 2264. 
265. .0172t 5LB.33 81.72 -18.352 -2.376 .6913b .I95 .366 2244. 
290. .017*8 525.00 76.73 -16.602 -.419 .a9318 .197 .390 2197. 
295. .t:77, 503.09 75.81 -14.656 I.543 .90489 .19.3 1394 2152. 
309. .61795 432.16 72.97 -13.153 3.516 .91153 .I99 .397 2iIO. 
310. .013*5 4r3.7.3 67.39 -9.597 7.466 .92455 .196 .39.3 2034. 
325. .81898 4G9.73 62.37 -6.120 Il.457 .93715 . I95 ,397 1969. 
33;. .b1355 379.21 57.77 -2.674 15.426 194936 .191 .397 1910. 
340. .BPilS 352.19 53.41 .726 19.383 .96117 ,181 .395 1652. 
350. .02078 328.42 49.43 4.081 23.321 .97259 ,165 .393 1799. 
363. .02145 3‘3.10 45.82 7.385 27.242 a90364 ,163 .392 1749. 
379. .62215 290.77 42.54 10.645 31.152 .99435 ,111 .390 1704. 
3.3,. .SEZBd 276.31 39.52 13.653 35.044 1.00473 .I80 .366 1662. 
390. .0236- 264.26 36.711 17.013 38.903 I.01475 ,179 ,366 1625. 
403. .li2**3 254.34 34.29 20.117 42.739 1.02447 .I76 .363 1591. 
413. .02525 246.64 32.03 23.166 46.545 1.03387 ,176 .379 1561. 
425. .C20,39 240.77 29.99 26.160 50.312 I.04294 .177 .375 1536. 
430. .02e9s 236.37 28.13 29.094 54.036 1.0517i .i77 .371 1514. 
440. .OPIBi 233.09 26.46 31.970 57.720 l.ObOIO ,177 .3b6 1495. 
450. .L267i 230.93 24.94 34.790 61.359 1.0603b ,176 .361 1480. 
460. .02959 229.47 23.57 37.550 64.946 1.07624 ,176 .357 1467. 
470. .(13i49 220.90 22.32 40.254 68.486 1.06365 ,176 .352 1457. 
*Cb0. .oSlrJ 229*31 21.17 42.902 71.973 1.09119 ,175 .346 1450. 
490. .CJPII 230.20 20.13 45.495 75.410 1.09828 .I74 .341 1444. 
5OJ. .a3322 231.61 19.17 41.035 78.797 1.10512 .I74 .336 1440. 
510. .03414 233.53 11.28 50.521 62.126 1.11172 .I73 .330 1436. 
520. .03505 235.31 17.46 52.954 85.405 I.11809 .172 .325 1437. 
530. .C3596 239.41 16.70 55.335 86.626 1.12422 .I71 .319 i437. 
54". .&lb36 241.39 lb.00 57.666 91.795 1.13015 .170 .314 1438. 
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FT -PSIA/LB PSIAlR BTU/LB OTUILB SW/LO-R BTU/L+R 
+ 166.d;O ;1126$ 2362.36 322.51 -62.256 
110. .I1211 Eao9.60 512.07 -66.623 
115. .01221 2242.21 299.53 -70.976 
120. .01231 2175.21 207.90 -77.137 
125. .01241 2106.61 277.02 -75.307 
130. .01251 2043.07 266.79 -73.415 
135. .OIPLI 1976.07 257.n9 -71.673 
146. .01272 1913.A7 247.66 -69.868 
145. .01262 1650.57 239.05 -66.073 
156. .01293 1768.27 230.59 -66.266 
-61.666 .50¶45 ,266 ,595 4007. 
-67.369 .52349 .266 .352 3970. 
-65.411 .54nn9 .264 .391 3923. 
-63.461 .55749 .261 .J19 3677. 
-61.519 .5733* .256 .366 3632. 
-59.5a5. .50652 .255 .366 3767. 
-57.656 .60306 .252 .305 3742. 
-55.736 .61702 .249 .363 3697. 
-53.625 .63045 .245 .362 3652. 
-51.919 .64337 .242 . ma 3606. 
155. .01304 1727.04 222.4b "b4.507 -50.020 .65563 
160. .01315 lb66.96 214..62 “b2.736 -46.127 .66765 
165. .OlJLb 1608.19 207.06 -60.974 -46.239 .67946 
170. .01338 1550.75 199.74 -59.218 -44.357 .69070 
I75. .01349 1494.73 192.66 -57.470 -42.479 .70156 
180. .013bI 1440.22 1.35.79 -55.726 -40.606 .71214 
165. .01373 1367.26 179.14 -53.991 -36.735 .72239 
190. .01365 1335.96 172.66 -52.256 -36.666 .73237 
195. .01398 126b.30 166.43 -50.529 -34.997 .74206 
203. 101411 1236.33 160.31 -46.601 -33.127 .75155 
.239 .379 3560. 
.23b .376 3514. 
.234 .377 3467. 
.231 .376 3419. 
.229 .375 3371. 
.226 .374 3322. 
.225 .374 3272. 
,223 .374 3221. 
.222 .374 31b9. 
.221 .374 3116. 
205. .01424 1192.06 
210. .01*37 1147.46 
215. .01451 1104.57 
220. .01464 1063.25 
225. .01476 1023.46 





245. .Pl536 660.91 
250. .01554 647.37 
154.49 -47.073 -31.255 .76060 .221 .375 3013. 
i48.62 -45.345 -29.3clo .76983 .220 .375 3009. 
143.33 -43.617 -27.501 .7766.3 .220 .37b 2957. 
136.05 -41.190 -25.622 .78732 .219 .376 2901. 
132.98 -40.170 -23.745 .79575 .217 1374 2361. 
i26.11 -36.467 -2i.663 .a0393 .Zll .369 2625. 
124.64 -36.830 -20.079 .61167 .210 ,372 2792. 
120.33 -35.135 -16.215 .a1953 .206 .371 2749. 
116.31 -33.451 -16.360 .a2717 .207 .372 2706. 
112.43 -31.761 -14.492 .63472 .205 .372 2667. 
255. .01571 615.,52 101.79 -30.076 -12.626 .64211 
Zb”. .01587 765.63 105.29 "28.399 -10.767 .a4933 
265. .OlbOb 755.66 iIlI.76 -26.711 -8.687 .65650 
270. .Olb22 727.64 98.20 -25.030 -7.010 .66351 
275. .01640 760.60 94.61 -23.354 -5.133 .67040 
260. .Olb58 673.33 qt.32 -2i.b.39 -3.265 .67713 
265. .OL677 649.19 1)1).16 -20.029 -1.396 .6.3375 
290. .Olb9E 626.31 85.13 -11.347 .500 .89036 
295. SO1716 603.59 12.25 -16.671 2.396 .a9684 
300. .01736 581.99 79.47 -14.990 4.302 .90325 
.204 .373 2626. 
,203 .374 2590. 
.202 .375 2550. 
.200 .375 2511. 
.199 .37z 2470. 
.19B .374 2430. 
.I97 .374 2393. 
.198 .377 2346. 
.200 .3.51 2305. 
.201 .333 2266. 
310. .01779 542.17 74.23 -11.630 6.130 .91580 
320. .01823 507.26 69.17 -0.297 11.954 .92794 
330. .019bY lr75.35 64.52 -5.005 15.762 .93966 
343. .01910 446.52 60.27 -1.757 19.549 .95097 
350. ."1961) 420.29 56.26 1.4*2 23.310 .961.37 
360. .02021 397.32 52.60 4.596 27.052 .97241 
370. .0207e 377.11 49.21 7.709 30.776 .98262 
360. .0213* 359.70 46.10 10.764 34.491 *99253 
390. .02193 3**.9.¶ 43.27 13.615 36.180 1.00211 
400. .62254 331.66 40.64 16.806 41.650 1.01140 
.I99 .3B4 2199. 
.196 .332 2139. 
.193 .360 2083. 
.189 ,373 2031. 
.106 .376 19.31. 
.164 .374 1933. 
.I')2 .372 1189. 
.101 .370 1647. 
.lBC .366 lflO9. 
.179 .367 1773. 
*IO. ..02317 320.62 36.22 19.758 45.503 1.02042 .179 
420. *C2332 311.49 36.05 22.670 49.135 1.02918 .I76 
430. .02446 304.20 33.96 25.540 52.742 I.03766 .176 
443. .02516 29e..23 32.09 21.366 56,320 1.04589 .I76 
450. .02565 293.45 30.37 31.143 59.068 1.05366 .I77 
460. .02654 z(19.33 25.61 33.376 63.366 1.06156 .I77 
470. .~2725 216.23 27.37 36.567 66.640 1.06902 .177 
42.0. .0279b 264.23 26.04 39.213 70.277 1.07626 .I76 
490, .OZBtd 262.67 24.61 41.614 73.676 1.06327 .I76 
500. .c2940 262.05 23.69 44.371 77.035 I.09001 .I75 
51;. .03c13 262.a5 22.64 46.664 60.356 I.09663 
520. .036B6 262.67 21.67 49.354 63.637 l.iO300 
530. .03159 283.62 20.77 51.779 66.674 1.10917 
540. .03232 265.36 19.93 54.162 90.069 1.11514 
,174 .330 1573. 
.174 .326 15bb. 
.173 .322 1565. 














. TWO-PHASE tlO”LOARY 
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TABLE VIb. THERBOOYNAHIC PROPERTIES OF OXVGEN 
7000. PSIA IS0915 
TEHPERATURE VOLUHE 
DEG. R Fro/L2 







l 107.474 .01200 2417.41 
110. .01205 2383.77 
115. .01214 2317.57 
120. .01224 2251.92 
125. .01234 2166.64 
130. .01244 2122.40 
135. .01254 2050.65 
140. .01264 1995.68 
145. no1274 1933.57 
150. .012.3* 1672.40 
323.03 -62.075 -66.522 .51075 
316.25 -81.146 -65.53C .51987 
303.65 -79.315 -63.574 .5S726 
291.98 -77.494 -61.627 .55364 
281.07 -75.662 -59.688 .56966 
270.61 -73.879 -57.756 .56480 
261.10 -72.066 -55.637 .59930 
251.86 -75.302 -53.923 .61322 
243.04 -66.526 -52.017 .62659 
234.59 -66.763 -50.119 n6.3946 
155. .01294 1612.28 
160. .I51305 1753.20 
165. .01316 1695.49 
170. .01326 1639.60 
175. .01338 1583.86 
180. .01349 1530.20 
165. ~01360 1478.02 
190. .01372 1427.40 
195. .61313 1376.37 
200. .01395 1330.96 
226.46 "b5.007 -48.229 
218.67 "b3.260 -46.345 
211.13 -61.521 "44.468 
203.65 -59.791 -42.597 
196.81 -58.069 -40.732 
190.00 -56.353 -36.671 
113.39 -54.644 -37.014 
177.oc -52.939 -35.159 
170.80 -51.238 -33.306 
164.79 -49.539 -31.452 
.651¶6 .241 .377 3624. 
.66362 .238 .376 3579. 
.67537 .236 .375 3534. 
.60654 .233 1374 3482.1 
.b9736 .231 .373 3442. 
.707ac *223 .372 3395. 
.71602 .227 .371 3347. 
.72791 ,225 .371 329.3. 
.73754 .224 .371 3248. 
*74693 .224 .371 3197. 
205. .01408 1265.11) 
210. .01420 1241.02 
215. .01432 1198.47 
220. .OlLl45 1157.47 
225. .01456 1117.97 
230. .a1471 1079.86 
235. .Olrrd5 1047.19 
240. .01499 1011.24 
245. .01513 979.33 
250. .Dl526 945.25 
158.98 -47.641 -29.597 .75610 .223 .371 3146. 
153.36 -46.144 -27.139 .76505 .223 .372 3095. 
147.93 -44.447 -25.879 .773.51 .223 ,372 3044. 
142.70 -42.752 -24.016 17.3236 .222 .372 2396. 
137.65 -41.064 -22.162 .79070 .220 .373 2953. 
132.81 -39.394 -23.321 .79879 .214 ,365 2919. 
129.64 -37.000 -18.548 .80639 ,213 .367 2895. 
125.20 -36.143 -16.711 .a1413 .Pil .365 2151. 
121.32 -34.500 -14.665 .a2166 .239 .365 2816. 
117.60 -32.653 -13.051 ..a2908 .207 .365 2779. 
255. .01543 913.b5 
260. .01557 084.77 
265. .01573 853.01 
270. .01589 625.51 
275. .01605 797.62 
200. .01621 771.20 
265. .01638 746.16 
290. .01655 723.68 
295. .01672 700.45 
300. .Olb90 676.53 
114.01 -31.213 -11.219 .63633 .206 .366 2743. 
110.65 -29.582 -9.395 .64341 .235 .366 2709. 
107.31 -27.943 -7.555 .85042 .203 .367 2672. 
103.92 -26.308 -5.716 .a5730 .202 .367 2636. 
lOO.bO -24.679 "3.676 .66k95 .201 .367 2599. 
97.27 -23.062 -2.050 .67563 .200 .367 2562. 
94.02 -21.449 -.221 ma7711 ,198 .366 2526. 
91.01 -19.815 I.633 ma.3357 .200 .368 24.35. 
86.13 -18.191 3.482 .a8990 .202 ,371 2+43. 
65.37 -16.564 5.340 .a9614 ,202 .373 2406. 
310. .01726 637.26 
320. .01765 601.06 
330. .01604 567.94 
340. .01646 536.05 
350. .OII)OL) 510.04 
565. .a1932 485.36 
370. .01978 462.60 
360. .02026 443.01 
390. .02075 426.11 
400. .02125 410.63 
80.09 -13.311 9.066 .90836 ,231 .373 2342. 
75.14 -10.084 12.789 .92018 .198 .371 2286. 
70.51 -6.897 16.491 .93157 .194 .36.3 2234. 
66.23 -3.759 20.164 .94254 .191 .366 2186. 
62.20 -.671 23.604 .95309 .11)8 .364 2136. 
56.54 2.378 27.426 .96329 .186 .361 2093. 
55.07 5.366 31.028 .97317 . I.54 .359 2049. 
51.90 3.361 34.618 .98274 .I62 .356 2003. 
48.97 II.299 311.189 .99202 .181 .356 1970. 
46.26 14.200 41.741 1.00101 .I80 .355 1935. 
410. .02176 396.72 43.76 17.069 45.275 1.00974 
420. .02229 364.70 41.42 19.909 48.600 1.01823 
430. .02263 374.67 39.24 22.716 52.311 1.02649 
440. .02336 366.29 37.23 25.493 55.802 1.03452 
450. .a2395 359.40 35.37 26.233 59.272 1.04232 
460. .02451 353.52 33.66 30.927 62.698 I.04985 
470. .02506 346.40 32.07 33.537 66.101 1.05717 
460. .02567 344.27 30.59 36.213 69.482 1.06420 
490. .02625 340.98 29.23 36.601 72.631 1.07119 
500. .02605 336.26 27.97 41.349 76.147 1.07789 
510. .02744 336.43 26.79 43.664 
520. .02605 335.40 25.b6 46.342 
530. .02665 334.66 24.65 48.762 
540. .02926 334.94 23.70 51.165 
79.436 1.08440 .176 .327 1704. 
2.2.b96 1.09073 ,175 .324 1696. 
(15.921 l.O96OC! ,174 .320 1690. 
89.112 1.10264 .I73 .317 1685. 
cv CP VELOCITY 
OF SOUNO 
mu/La-P BT"IL+i( FTlS 
.2'0 .393 4042. 
.269 .312 4319. 
.265 .393 3974. 
.262 .389 3931. 
.239 .367 3936. 
.256 .385 3643. 
.253 .3dJ 3799. 
.P50 .332 3756. 
,247 .300 3712. 
.244 .379 3666. 
.lBO .353 1900. 
.I80 .352 18b9. 
,179 ,350 1.541. 
.I79 .346 1616. 
.179 .345 1793. 
.I78 1342 1773. 
,178 .340 1755. 
.177 .337 1739. 
.I77 .334 1726. 
.17b .331 1714. 
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TASLE VIL. THERHCDYNARIC PROPERTIES OF OXYGEN 
6000. PSIA ISOBAR 
TEMPERATURE VOLUHE 











c, CP VELOCITY 
OF SOUND 
6lU/LE-R BTU/LB-R FTlS 
' loa. .01197 2571.97 323.56 -a1.nn9 -64.164 .51203 .270 .393 4077. 
110. .01199 2456.27 320.35 -61.450 -63.692 .51635 .276 .392 4067. 
115. .01206 2391.37 307.69 -79.634 -61.737 .53373 .2b7 .390 4023. 
120. .61216 2326.99 295.96 -77.626 -59.791 .55029 .264 i366 3910. 
125. .01227 2263.15 265.01 -76.033 -57.656 .56609 .261 .366 3938. 
130. .01237 2199.90 274.71 -74.247 -55.929 .56126 .258 ,364 3096. 
135. .01246 2137.32 264.97 -72.472 -54.012 .59568 .255 .363 3854. 
140. .01256 2075.47 255.72 -70.707 -52.104 .6095b .252 .361 3612. 
145. .01266 2014.44 246.66 -61.951 -50.204 .62219 ,249 .379 3770. 
150. .01275 1954.31 236.43 -67.206 -46.312 .63571 ,246 .377 3727. 
155. .01265 1695.16 230.32 -65.471 -46.429 .64AOb .243 .376 3684. 
IbO. .01296 1637.13 222.52 -63.745 -44.553 .65997 .240 .374 3641. 
Ib5. .OlJOb 1760.24 215.00 -62.026 -42.665 .67147 .236 .373 359.3. 
170. .01316 1724.59 207.74 -bO.320 -40.623 .68259 .235 .372 3553. 
175. .01327 Ib70.25 200.72 -58.620 -38.968 .69334 .233 ,370 350,. 
180. .01337 1617.29 193.94 -56.921 -37.116 .70377 ,231 .370 3463. 
165. .01348 15b5.78 167.37 -55.242 -35.272 .71386 .229 .369 3216. 
190. *01359 1515.75 181.01 -53.561 -33.429 .72371 .226 .366 3369. 
195. .01370 1467.25 174.65 -51.685 -31.566 .73326 ,227 .368 3321. 
200. .01361 1420.30 166.69 -50.211 -29.747 .74260 .22b .368 3272. 
205. .a1393 1374.92 163.12 -48.536 -27.905 .75170 ,226 .369 3223. 
210. .a1404 1331.10 157.54 -46.6b6 -26.062 .76059 .226 .369 3173. 
215. .01416 1266.63 152.14 -45.195 -24.216 .76921 ,226 .369 3125. 
220. .a1426 1246.07 146.93 -43.526 -22.371 .77776 .225 .369 3079. 
225. .01440 1206.76 141.92 -41.8b5 -20.530 .76603 .223 .367 JJ37. 
230. .01452 1170.63 137.09 -40.222 -16.706 .79404 .217 .361 3oar. 
235. .01465 1139.97 135.21 -38.671 -16.963 .80151 ,215 .365 2992. 
240. .01478 1103.99 130.12 -37.040 -15.142 ,I0918 ,213 .362 294s.. 
245. .01491 1074.40 125.62 -35.427 -13.33b .6Iib3 .211 .359 2Pi4. 
250. .a1505 1039.65 122.23 -33.616 -11.530 .a2393 .2J9 .351 2879. 
255. .01510 100~..30 113.91 -32.215 -9.726 .63107 .297 .360 2.549, 
260. .01532 900.58 115.59 -3O.bZl -7.928 .83BOb .206 .360 2811). 
265. .01546 94a.41 112.32 -29.024 -6.123 .84493 ,235 .361 2793. 
270. .Oi560 919.55 109.22 -27.429 -4.316 .Ll5169 .233 .361 2751. 
275. .a1575 1190.93 106.05 -25.636 -2.509 .65032 .202 .362 2716. 
260. .01590 666.77 162.75 -24.257 -.710 .864.30 .201 .361 2683. 
2.35. .01605 6b0.15 99.51 -22.682 1.067 .67LI7 .200 .360 2649. 
290. .01620 618.55 96.42 "21.082 2.915 .17754 ,232 .362 2631). 
295. .01635 794.71 93.49 -19.499 4.722 .18374 .233 .36b 2567. 
300. .01651 773.2l 90.74 -17.912 6.550 .88987 .264 .365 2533. 
310. .016.34 730.73 85.56 -14.74* 10.200 ,90113 .202 .365 21173. 
320. .a1713 692.12 80.68 -11.593 13,647 .91341 .I99 .364 Z-19. 
330. .01753 657.46 75.93 -a.491 17.473 *92457 .196 .361 2367. 
340. .01789 627.02 71.47 -5.431 21.C66 .93531 .192 .357 2325. 
350. .01.326 597.76 67.57 -2.429 24.619 .945bO .189 .35* 2277. 
360. .01664 572.19 63.94 .540 26.155 .95556 .1)7 .352 2236. 
370. .01904 547.44 60.45 3.471 31.669 .96519 al.35 .351 2192. 
3.30. .01944 525.37 57.07 6.3b9 35.170 197453 . I"4 .346 2149. 
390. .0198b 505.96 54.05 9.234 36.654 .98351 ,182 .347 2111. 
400. .02025 489.30 51.30 12.015 42.ll6 .99235 .IBE ,346 2077. 
410. .E2072 473.49 46.76 14.8b4 45.560 1.00085 .I81 .345 2344. 
423. .02117 459.21 46.36 17.641 48.99.3 1.00913 ,131 .34* 2012. 
430. .02i62 446.69 44.11 20.395 52.430 1.01721 .l,O .343 1963. 
440. .a2209 435.50 41.90 23.122 55.647 1.02506 .I80 ,341 1955. 
45il. .02257 426.45 39.99 25.623 59.253 1.03272 .I30 .339 1930. 
460. .b2305 419.73 36.17 26.465 62.624 1.04513 ,179 .336 1959. 
470. .02353 413.24 36.47 31.116 65.972 I.04733 .179 .33* 1,393. 
460. .G2402 407.12 34.67 33.717 69.301 1.05434 .179 .332 1872. 
490. .02452 402.25 33.36 36.265 72.b05 1.06115 .179 ,329 1356. 
500. .a2502 398.17 31.99 3d.819 75.377 1.06776 .176 .326 1842. 
510. .a2552 394.65 30.71 41.323 
520. .OZtOJ 391.96 29.49 43.797 
530. .02655 389.68 26.36 46.237 





.177 .324 1633. 
.176 .321 1119. 
.I75 .313 1310. 
.174 .315 1802. 
. TYO-PHASE BOUHOPR" 
153 
TABLE vrb. THERHOOYNAHIC PROPERTIES OF OXYGEN 
9JjZ. PSIA ISOBAR 
TEHPERATURE VCLURE ENTHALP" ENTROPY cv 
OEG. 4 FT3/LB 
ISOTHERM ISOCHORE INTERNAL 
OERIVATIVE OERIVATIVE ENERGY 




l 110.105 *a1193 2526.06 324.09 -61.699 -61.1113 .51330 .271 .392 4112. 
115. .01202 2463.74 311.64 -79.935 -59.899 .53030 .269 .390 4071. 
12U. .&I211 2400.55 299.86 -76.143 -57.956 .54615 .266 .388 4029. 
125. *OlZZl 2337.06 266.65 -76.363 -56.022 .56264 .263 .36b 3988. 
130. .01230 2275.73 276.51 -74.593 -54.098 .57772 .260 .364 3947. 
135. .c1239 2214.23 266.73 -72.634 -52.165 .59217 .257 .362 3907. 
l&O. .G124e 2153.41 259.45 -71.065 -50.260 .bO602 .254 .360 38b6. 
1-5. .ct253 2093.30 250.59 -69.347 -40.365 .61932 .251 .37.3 3625. 
150. .01267 PG34.21 242.13 -67.620 -46.499 .b3211 .246 ,376 3764. 
155. .01277 1975.99 234.00 -65.902 -44.621 .64442 .245 ,375 3742. 
160. .li1267 1916.79 226.20 -64.195 -42.752 .65629 .242 .373 3700. 
165. .Ll296 1862.71 216.68 -62.497 -40.891 .66774 .240 .371 3656. 
170. *OlSOE 1807.61 211.43 -60.809 -39.037 .67861 .237 ,370 3615. 
175. .61316 1754.17 204.42 -59.129 -37.190 .68952 ,235 ,369 3571. 
1.3.3. .01327 17C1.85 197.66 -57.457 -35.349 .69989 .233 .3b6 3527. 
105. .c1337 1650.91 191.11 -55.792 -33.513 .70996 .231 ,367 3462. 
190. .01347 1611.39 104.77 -54.132 -31.660 .71973 .230 .36b 3436. 
195. .01356 1553.34 178.64 -52.477 -29.849 .72925 .229 ,366 3369. 
200. .a1368 1506.73 172.70 -50.625 -2.5.OlB m73652 ,229 .366 3342. 
255. .a1379 1461.73 166.96 -49.174 -26.186 .74756 .229 .36b 3294. 
210. .01390 1418.19 161.40 -47.524 -24.355 .75640 .229 ,367 3246. 
215. .014GI 1376.13 156.02 -45.674 -22.522 .76503 .226 .367 3199. 
220. .Cll.lZ 1335.55 150.83 -44.226 -20.666 .77345 .226 .366 3154. 
225. 101422 1296.37 145.63 -42.589 "18.860 .76167 .225 ,364 3114. 
235. .01435 1258.56 141.01 -40.968 -17.049 .70962 .220 ,359 3033. 
235. .01s*7 1229.50 140.11 -39.462 -15.339 .79694 .219 ,364 3060. 
240. *01459 1193.51 134.64 -37.650 -13.526 .a0457 ,216 .360 3037. 
245. .Cl472 1166.61 130.12 -36.256 -11.730 .a1199 .213 .356 3004. 
250. .‘I684 1131.12 126.25 -34.679 -9.941 .a1920 ,210 .354 2970. 
255. .01"97 1100.89 123.15 -33.106 -6.167 .62625 .206 ,354 2944. 
26Ll. .0150? 1073.59 120.15 -31.545 -6.392 .b3314 .207 .354 2919. 
265. .0152L 1040.57 117.20 -29.984 -4.616 ..33990 ,205 .356 2666. 
27". .01535 1010.57 114.03 -26.424 -2.335 .a4656 .204 .35b 2656. 
275. .015s9 981.17 111.03 -26.670 -1.059 .65306 .203 .357 2624. 
230. .a1562 959.47 108.13 -25.317 .720 .85949 .202 .357 2798. 
285. .Cl576 934.59 105.01 -23.771 2.494 .66577 ,202 .356 2766. 
290. .u159u 910.72 101.67 -22.191 4.302 .37206 ,203 .356 2723. 
295. .GIhO4 667.02 98.62 -20.645 6.091 .b7819 ,205 .359 2663. 
300. .GlblS bb7.04 95.60 -19.087 7.889 .66424 .205 .359 2b49. 
315. 101648 823.911 90.49 -15.9.81 11.470 .89601 ,203 .356 2593. 
323. .Glb7d 781.27 85.76 -12.913 15.059 .90738 .200 .356 2541. 
330. .01715 744.32 81.22 -9.072 16.b24 .91135 .197 .356 2494. 
340. .01742 713.73 76.69 -6.666 22.166 .92893 . I94 .352 2446. 
350. .01775 633.bO 72.37 -3.926 25.656 .93905 .I91 .346 2400. 
363. .51659 657.94 66.54 -1.022 29.129 .94683 ,1.38 .344 2360. 
370. .CI844 630.93 65.25 1.839 32.566 .95e25 .I66 .344 2321. 
360. .01880 606.37 62.06 4.676 36.001 .96740 .165 .343 2262. 
390. .01916 563.56 50.61 7.466 39.419 ,97628 .I¶4 .34I 2239. 
400. .01953 566.13 55.60 10.266 42.622 .98490 .163 .336 2202. 
410. ,(11991 550.21 53.20 13.009 46.197 .99323 .I62 .337 2171. 
420. .02039 53r.74 50.79 15.731 49.564 1.00135 .I62 .336 2141. 
430. .02070 520.28 48.52 16.434 52.927 1.0092b .MI .336 2112. 
440. .02llJ 555.32 46.40 21.112 56.273 1.01695 .161 .33b 2063. 
450. .02151 493.39 44.35 23.775 59.622 1.02446 .lll .335 2056. 
4bO. .02193 466.66 42.39 26.414 62.958 1.03161 .18I .332 2035. 
470. .02235 479.43 40.56 29.019 66.265 1.03092 .180 .329 2015. 
480. .02277 471.36 36.67 31.594 69.546 1.04563 ,180 .326 1995. 
490. .02320 465.26 37.31 34.143 72.612 1.05257 .I79 .325 1973. 
500. .62364 460.45 35.62 36.663 76.053 1.05911 . I79 .323 1963. 
510. .02"07 455.36 34.42 39.153 79.272 1.06549 .I76 ,320 1946. 
520. .02452 450.95 33.10 41.617 32.473 1.07171 .I77 .316 1935. 
530. .C2498 446.63 31.67 44.047 05.644 I.07774 ,177 .316 1924. 
540. .02541 443.55 30.72 46.450 88.792 1.06363 .I76 .313 1914. 
l TWO-PHASE BOUNCARY 
154 
TA6LE VIL. THERWDYNAIIC PROPERTIES OF OXYGEN 
10000. PSIA ISOBAR 




FT -PSIA,LB PSIAlR BTU/LB 
ENTHALPY ENTROPY 
OEC. R FT3/LE BTUfLB 
l 111.403 .01190 2579.69 324.b3 -61.504 -59.460 .51455 ,272 .391 ci47. 
115. .0119b 2534.77 315.53 -60.216 -56.663 .52696 .270 .390 4li7. 
120. .01205 2472.70 303.67 -76.440 -56.120 .54350 ,267 .367 4077. 
125. .01214 2411.10 292.61 -7b.673 -54.166 .55926 .264 .365 4037. 
136. .01223 2350.02 262.21 -74.918 -52.266 .57435 .261 .363 3997. 
135. .Cl232 2289.52 272.39 -73.173 -50.355 .*a177 .256 .361 3957. 
146. .01241 2229.67 263.07 -71.440 -46.454 .60260 .255 .379 3918. 
145. .01250 2170.56 254.16 -69.717 -46.563 ,61567 .252 .377 3676. 
150. .01260 2112.27 245.69 -68.006 -44.661 .62863 .249 .375 3636. 
155. .01269 2054.66 237.55 -66.305 -42.601 .64C91 .247 .374 3797. 
160. .01276 1998.47 229.72 -64.614 -40.945 .65274 ,244 .372 3756. 
165. .01263 1943.12 222.20 -62.934 -39.090 . bb41b .241 ,370 3715. 
170. .a1297 1888.90 214.94 -61.263 -37.242 .67519 .239 .369 3673. 
175. .oi307 1635.68 207.94 -59.601 -35.402 .b.3566 .237 ,367 3631. 
180. .a1317 1734.13 201.13 -57.947 -33.566 .69619 .235 .366 3586. 
165. .01326 1733.70 194.64 -56.300 -31.739 .70621 .234 .365 3544. 
190. .01336 16.34.63 186.31 -54.659 -29.914 .71595 .232 .365 3499. 
195. 101346 1636.97 162.19 -53.022 -28.092 .72542 .232 .364 3454. 
200. *01356 1590.74 176.27 -51.366 -26.270 .73465 .231 .364 3408. 
205. .01367 1545.96 170.53 -49.756 -24.446 .74365 .231 1364 3361. 
210. .01377 1562.64 164.99 -46.125 -22.625 .75243 .231 .365 3314. 
215. .01366 1460.75 159.62 -46.495 -2o.eoi 176102 .231 .365 3269. 
220. .01398 1420.29 154.44 -44.667 -18.97.3 .76940 .230 .364 3225. 
225. .01*09 1361.21 169.44 -43.247 -17.160 .77757 .22" .362 3136. 
230. ."1420 1343.45 144.62 "41.646 -15.359 .76546 .223 ,357 3155. 
235. .Ol"3l 1316.19 143.67 -40.100 -IJ*b79 .79267 ,222 .362 3152. 
240. 161442 1260.23 138.79 -36.566 -11.176 .60026 .220 .359 3113. 
245. 101454 1256.37 133.63 -37.002 -10.078 .60767 .216 .353 3062. 
250. .01*65 1220.07 129.53 -35.449 -8.313 .81481 .213 .350 3047. 
255. .01477 1190.53 126.30 -33.906 -6.551 .82179 .210 .343 3024. 
260. .C14.39 llbb.19 123.70 -32.373 -4.797 .82660 ,208 .346 
265. .a1501 1129.19 121.36 -30.643 -3.051 .*3525 .206 .350 
270. .01513 1098.99 118.77 -29.320 -1.296 .64161 .205 .352 
275. .C1526 1068.76 115.95 -27.796 .456 184824 ,204 .353 
2.30. .0153t 1047.37 112.84 -26.267 2.219 .a5459 .203 .352 
265. .c1551 1028.70 110.03 -24.747 3.975 .86081 .202 .352 
290. .015bb 1000.54 107.22 -23.200 5.762 .e.6704 .204 .355 
295. .01577 977.74 104.04 -21.668 7.535 ..37JlI .2'16 .357 
300. .0159u 960.79 100.65 -21.127 9.324 .87912 .207 .355 










320. .Olbb5 869.23 90.27 -14.070 lb.390 .90192 
333. .01673 828.87 95.91 -11,091 19.897 .91272 
340. .81733 798.40 81.70 "8.136 23.399 *92317 
355. .Pl733 767.77 77.43 -5.238 26.848 .93317 
360. .0176h 742.71 73.16 -2.370 30.267 .94286 
370. .01795 713.29 69.23 .435 33.665 .95LlI 
380. .Cl82b 615.86 66.24 3.211 37.030 .96108 
393. .01859 656.21 63.38 5.963 40.380 .96979 
400. .C1092 640.59 60.46 3.708 43.746 .97831 
410. .‘I926 626.56 57.34 Il.420 47.066 .98656 
42". .C1961 6:1.32 54.71 14.100 50.404 .99455 
L30. .OlY96 595.84 52.46 16.757 53.709 I.00233 
460. .OZCS‘ 575.73 50.34 19.381 56.979 1.00985 
450. .02066 559.61 46.31 21.999 60.264 1.01723 
465. .021(is 553.70 46.35 24.620 63.5.3C 1.02452 
470. .021ri 546.23 44.49 27.206 66..360 I.03158 
411. .52179 536.25 42.70 29.756 70.099 1.03340 
490. .(I2217 529.15 41.00 32.238 73.335 1.04507 
500. .02255 524.23 39.42 34.795 76.554 1.05157 
510. .0229* 517.74 37.96 37.270 79.742 1.05780 
523. .O2333 Ell.4b 36.53 39.721 82.913 1.06*04 
530. .a2371 565.21, 35.25 42.139 86.052 1.07002 
























































. TNO-PHASE BOLNCAR" 
155 
TlBLE VIb. T"ERnODYNP.HIC PROPERTIES OF OXYGEN 
VOLUME ENTHlLP" ENTROPY cv 
OEG. R FT3lLa 








l llP.b93 .01187 2632.87 325.1E -61.345 -57.129 .51576 *i73 .391 4184. 
115. .61191 2600.55 319.34 -80.485 -56.228 .5rJ?C ,272 a394 4162. 
12O. .OlPGC 2563.55 337.61 -78.719 -56.245 .54424 .259 .387 4123. 
125. .ClPl6 24?2.98 296.29 -76.965 -52.354 .55641 .266 .395 4084. 
133. .41217 2422.8.8 285.43 -75.223 -54.434 ,57107 ,263 .343 4425. 
135. .4122c 23L3.32 275.96 -73.492 -46.524 .56548 ,260 .381 4006. 
140. .01235 23C4.36 266.55 -71.773 -46.626 ,59921 ,257 .379 3968. 
145. .41243 2246.13 257.66 -70.464 -44.73e .6125r .25* .3,7 3929. 
153. .4x252 2188.65 249.13 -68.367 -42.859 .62527 .251 .375 3894. 
155. .01261 2132.43 244.96 -66.6111 -44.991 .63752 .2&b .373 3850. 
160. .412,4 2076.34 233.12 -65.006 -39.132 .6k933 .246 .371 3410. 
165. .01279 ZO21.66 225.57 -63.341 -31.201 .66571 .2h3 .3b9 3774. 
179. ,41289 1968.46 218.34 -61.686 -35.439 .671,1 .2lrl .366 3729. 
175. .01298 1915.64 211.29 -64.439 -33.605 .61)235 ,239 ,366 3688. 
IBO. .41347 1864.36 244.52 -58.1102 -31.777 .69Zb5 .237 .365 36C6. 
185. .01317 1110.38 197.91 -56.771 -29.954 ,74263 .236 .364 3643. 
191. .41326 17b5.71 191.66 155.146 -28.136 .71234 ,235 .363 3559. 
195. .41336 1718.39 185.54 -53.52b -26.324 .72177 ,234 .363 3515. 
204. .41345 1672.44 i79.62 -51.908 -24.546 .73096 .234 .363 3674. 
245. .61355 1627.49 173.89 -50.293 -22.692 .?3992 .234 .363 3424. 
214. .01365 1584.74 164.34 -48.678 -24.676 174868 .23h .363 3376. 
215. .01375 1542.99 162.98 -27.t64 -19.455 .75723 ,234 .363 3333. 
224. .013*5 1502.61 157.80 -45.452 -17.2+4 .76557 .233 .363 3291. 
225. .41395 1463.511 152.63 -43.848 -15.434 .7737G ,231 .360 3252. 
233. .01445 1425.85 147.97 -+2.264 -13.641 .78158 .226 .355 3222. 
235. .01416 1400.37 i46.74 -44.832 -11.945 .78866 .225 .359 3211. 
244. .41b27 1364.49 142.01 -39.254 -14.191 .7¶621 ,223 ,357 3179. 
245. .41~38 1343.9‘ 137.46 -37.678 -8.3(19 .60364 .224 .351 3152. 
254. .,I1049 1306.82 132.10 -36.ilrl -6.632 .81074 .216 .3&b 3112. 


































.01171 1252.68 125.79 -33.111 -3.147 .82Wl .249 .341 3472. 
a"1432 1216.12 123.71 -31.624 -1.433 .a3393 ,247 .343 3454. 
.01454 llP5.15 122.46 -30.130 .293 *a3739 .PJS .346 3341r. 
.01505 1154.14 124.21 -28.638 2.414 .843,2 .24* .349 3421. 
.01517 1127.24 117.91 -27.134 3.764 ..a5401 .243 .351 3440. 
.41529 1124.40 114.92 -25.626 5.519 .a5622 .243 .346 29.89. 
.01541 loae.oD 111.86 -24.109 7.279 .86236 .245 .352 2941. 
.a1553 1067.‘5 149.21 -22.598 9,437 .86837 .247 .35* 2948. 
.41566 1054.98 146.33 -21.467 14..825 *a7438 .246 .352 24nr. 
.01591 1414.24 99.6, -18.047 14.355 .a8596 .246 .349 2917. 
.01616 956.62 94,03 -15.095 17.818 .89695 .243 .346 2749. 
.01642 911.41 94.47 -12.175 21.266 *90757 .199 .346 2747. 
.01669 481.25 85.99 -9.266 24.733 .91791 .196 ,343 2b7k. 
.01696 .354.*3 e2.1e -6.412 28.142 .92780 .193 .341 2638. 
.01725 826.89 78.05 -3.571 31.561 -93743 .I91 .337 2599. 
.41753 792.59 74.41 -.a44 34.943 .94656 ml94 .335 2549. 
.L)l781 763.73 69.98 1.934 38.220 .95543 .l.aB .331 2497. 
.01810 729.67 67.40 4.622 41.693 .96393 .I87 .332 2453. 
.01.541 712.16 64.37 7.327 4C.419 .97235 .1a6 ,332 2420. 
.(iie72 742.36 61.72 10.419 44.t45 .90457 .I85 .329 2446. 
.a1943 689;49 5e.94 12.661 51.445 .98852 
101935 673.113 56.12 15.3to 55.717 .99622 
.4X965 646.93 53.84 17.877 57.994 1.00355 
.01997 624.76 51.90 24.445 61.116 1.01076 
.02431 620.37 49.87 23.054 64.422 1.41443 
.DZJE5 613.19 48.00 250616 67.680 1.42504 
.02098 601.22 46.29 28.136 74.877 1.0317, 
.02132 593.39 44.60 30.654 74.089 1.03e39 
.02167 508.97 42.90 33.155 77.344 1.444ee 











.42236 572.81 39.45 38.050 83.640 1.45723 
.42271 564.94 34.46 44.453 86.705 1.46315 

















. TWO-PHPSE BOUNOPiRI 
156 
TIBLE VIb. THERHODVNAHIC PROPERTIES OF OXICEN 
lPII0. PSIA ISOnAR 
TLIIPERATURE VOLUIIE EHTHALPV ENTROPV CV 
DEC. R FT3/LE 



























325.70 -81.102 -54.794 .51699 .274 .390 4214. 
323.49 -no.737 -54.393 152452 .273 .394 4246. 
3il.09 -71.983 -52.454 .53746 .274 .367 4167. 
299.49 -77.244 -54.520 .55262 .2b? .385 4129. 
289.37 -75.510 -41.601 .56787 .264 .313 4492. 
279.43 -73.792 -46.693 .58227 .261 .380 4454. 
274.01 -72.015 -44.796 .59647 .258 .376 4416. 
261.04 -74.394 -42.914 .64934 .255 .376 3978. 
252.47 -68.706 -41.035 .62242 .253 .374 3944. 
244.26 -b7.434 -39.174 .b3425 .250 .372 3941, 
IbO. .41263 2152.55 236.39 -65.372 -37.314 .64603 .2*7 .374 3862. 
lb5. .a1271 2491.49 228..32 -63.721 -35.466 .65739 .21r5 .3b4 3422. 
170. .01284 2445.45 221.53 -62.480 -33.634 .66636 .2+3 .367 3742. 
175. .01289 1993.51 212.50 -64.498 -31.444 .67397 .2OI .365 3742. 
110. .01298 1942.73 247.71 -54.424 -29.977 .68924 .239 .364 3741. 
185. .a1307 1693.16 201.16 -57.244 -28.164 .69924 .238 .3bJ 3659. 
i90. .01316 164k.64 194.13 -55.598 -26.347 .74446 .237 .362 3616, 
195. .01326 1797.12 1.¶.¶.74 -53.992 -24.537 .71824 .236 .362 3572. 
240. no1335 1752.12 1e.2.77 -52.349 -22.729 .72744 .236 .362 3528. 
245. 141344 1747.76 ill.44 -54,786 -20.924 .73637 .236 .362 3443. 
210. .41354 1664.75 171.49 -49.187 -19.111 .74514 .236 .362 3k39. 
215. .41363 1623.49 166.13 -47.587 -17.344 .75362 ,236 .362 3395. 
224. .01373 1582.77 164.94 -45.990 -15.491 .76194 .236 .361 3353. 
225. .41302 1543.75 155.93 -44.444 -13,648 .77444 .234 .359 3315. 
235. .41392 1546.42 151.40 -42.429 -11.942 .7778.¶ .22.¶ .354 3286. 
235. .41*42 1442.32 149.53 -41.427 -IO.264 .744.94 .224 ,357 3279. 
240. .41*12 1446.56 14h.4.6 -39.663 -6.L176 179240 .227 .355 3241. 
245. .Olk23 1429.64 139.96 -36.292 -6.669 a79985 .224 .350 3217. 
250. .a1433 1391.61 135.09 -36.766 -4.917 .44693 .22I .345 3177. 
255. .a1442 1363.65 134.14 -35.252 -3.169 .81345 .217 .339 31*4. 
264. ,a1455 1339.29 125.96 -33.762 -1.441 .82456 .213 .333 3119. 
265. .41*65 1301.09 124.42 -32.309 ,242 .42696 .249 .331r 3101. 
270. .Olk76 1269.33 123.26 -30.852 1.937 .43330 .206 .337 3497. 
275. .01466 1237.42 122.29 -29.444 3.627 .83954 .245 .341 3449. 
244. .01497 1194.47 121.64 -27.931 5.341 .44568 .243 .347 3473. 
285. .a1549 1222.81 119.32 -26.426 7.114 .45195 .243 .343 3495. 
294. .41520 1172.94 117.12 -22.941 8.839 ..95797 .205 .354 3446. 
295. .41532 11511.99 114.14 -23.447 14.568 .86395 .237 .352 3413. 
344. .a1544 1149.99 ill.Oi -21.925 12.384 .86997 .248 .350 2993. 
314. .41567 lilt.95 145.46 -1.3.929 15.898 188154 ..?47 .3*1 2943. 
324. .01594 1443.97 98.94 -16.417 19.317 .89236 .204 .345 2656. 
334. .41614 992.16 93.35 -13.142 22.722 .90*.34 .POl .344 2793. 
3ro. .41639 962.b7 89.74 -14.277 26.152 .91308 .l¶? .339 2768. 
354. .41665 931.75 46.47 -7.465 29,525 a92286 .194 .337 2737. 
364. .01691 914.41 82.43 -4.655 32.925 .932‘A .19* .334 2710. 
374. .a1717 874.92 78.73 -1.919 36.221 .94148 .lQl .334 266k. 
380. .a1743 639.95 74.90 .?.a5 39.549 .95024 .139 .332 2613. 
394. .I,1768 797.38 71.i2 3.433 42.724 .95659 .188 .331 2553. 
644. .41796 764.44 67.46 6.146 46.421 .96694 .117 .327 2512. 
410. .41626 777.53 65.45 8.776 49.342 .975/4 .iR6 .32* 2503. 
424. .a1455 766.2i 62.74 il.4i6 52.627 .98306 .I36 .323 2466. 
434. .41esr 754.64 60.25 14.030 55.864 .99472 .I45 .32i 2461. 
644. .4191G ,lQ.l.¶ 57.73 16.554 58.998 .9971.5 .1*5 .323 2411. 
454. .41938 686.72 55.29 19.474 62.132 1.04492 .I45 .32r. 2364. 
460. .01974 686.48 53.01 21.667 65.439 1.01219 .I84 .324 2349. 
474. .42;41 640.05 51.21 24.215 68.662 1.41917 .I84 .318 2336. 
444. .02331 666.41 49.46 26.707 71.835 1.02564 .143 .31R 23/k, 
494. .42462 657.65 47.77 29.24+ 75.423 1.43238 .I43 .317 2298. 
544. .42444 654.34 46.13 31.697 74.234 1.43.366 .I92 .314 2217. 
514. .02125 645.26 44.64 32.143 61.368 1.44547 ,191 .,I3 2271. 
524. .02156 63k.65 43.48 36.562 84.476 1.45114 .I81 .3i2 2252. 
534. .02167 62r.43 ltl,63 38.954 47*554 1.05696 .iRO .314 2234. 
544. .42216 616.22 k0.24 41.319 90.614 1.46269 ,179 .309 2217. 
. TYO-PHASE BOUNDAil” 
157 
TABLE vxb. THERHOOINAHIC PROPERTIES OF OXYGEN 
13404. PSI* ISOBAR 
TEHPERATURC YOLUNE ENTHALPI ENTROPY 








BTWLB BT”,LB BTU/LB-R 
cv CP VELOCITV OF SOUND 
BTUILB-R BTU/LB-R FTIS 
l 115.227 .41181 2736.44 
120. *Oil89 2681.66 
125. .a1197 2622.94 
133. .OlZGS 2564.74 
135. .OlPik 2506.88 
1*4. .01222 2449.58 
145. .41234 2392.89 
155. .01239 2336.89 
155. .012&7 22Bl.65 













-52,472 .51.316 .274 .394 4246. 
-54.617 .53395 ,271 .387 4211. 
-48.686 .54972 .268 .305 4174. 
-46.768 .56476 .266 .3.92 4137. 
-44..abl .57916 .263 .3.34 4144. 
-42.966 .59294 .264 .37B 4063. 
-41.482 .64616 .257 .376 4425, 
-39.249 ebi88b .254 .374 3988. 
-37.34b .63108 .252 .371 3950. 
-35.493 .64264 .249 .369 3912. 
165. .01264 2173.75 231.95 -64.476 -33.650 
170. .41272 2121.23 224.63 -62.448 -31.816 
175. .01281 2469.77 217.57 -64.429 -29.990 
100. .612~4 2419.44 214.77 -59.218 -20.171 
185. .01298 1974.20 ZOO.19 -57.615 -26.358 
194. .a1347 1922.19 197.04 -56.417 -24,549 
195. .01316 1875.23 191.70 -54.424 -22.744 
244. .01325 1829.94 185.76 -52.434 -ZO.Qr*O 
245. .a1334 1785.75 184.02 -51.246 -19.136 










.247 .364 3873. 
.245 .366 3.334. 
.243 .364 3794. 
,241 .363 3753. 
,2bO .362 3712. 
,239 .361 3674. 
,238 .361 3627. 
,238 .36i 3584. 
,238 .36i 3540. 
a238 ,361 3496. 
215. .01352 1701.26 169.48 -48.471 -15.527 *751118 .239 ,361 3453. 
220. .G1361 1664.97 163.88 -46.486 -13.722 .75.947 .238 .364 3411. 
225. .OJ37G 1621.95 158.85 -44.948 -11,924 .76655 .236 .358 3374. 
230. .a1379 1584,i.Y 153.99 -43.349 -14.143 .77437 .231 .352 3345, 
235. .01394 1562.26 iBP.li -41.972 -8.520 *78134 ,231 ,356 3337. 
240. .a1399 1526.67 1117.54 -44.420 -6.737 .78180 .234 .354 3344. 
245. .01410 1513.61 142.69 -38.852 -4.922 .79629 ,227 .349 3279. 
250. .a1419 1474.65 137.80 -37.335 -3.174 .84334 .225 .345 3239. 
255. .[11429 1447.56 132.84 -35.826 -1.422 .a1428 .22i .33I 3246. 
268. .a1439 1424.23 127.94 -34.339 .311 .Bi?OO .217 .331 3176. 
265. .014LQ 1384.32 123.32 -32.944 1.979 .a2335 
274. .41459 1351.73 iPi. -31.481 3.645 .82957 
275. .01463 1316.94 121.57 -34.469 5.298 .83563 
280. .01473* 1244.91 121.59 -28.659 6.949 184158 
285. ,01+92 1324.94 121.96 -27.147 8.762 .84799 
294. .a1501 1255.13 124.86 -25.749 14.434 .85382 
295. .41512 1241.48 118.91 -2k.231 12.175 *a5977 
344. .0152r 1246.44 116.19 -22.714 13.984 .86584 
314. .01546 1214.86 li4.21 -19.738 17.489 ,87734 





















334. .a1599 lOTi. 98.25 -14.422 24.233 .a9843 .242 .341 2895. 
340. .41613 1442.19 92.61 -11.181 27.649 .90863 .19* .333 2848. 
353. .0163, IOii.82 89.44 -8.413 34.985 .91830 .195 .332 2825, 
364. .01662 993.47 85.98 -5.631 34.374 .92783 ,193 .330 2806. 
370. .Oi635 954.34 82.78 -2.939 37.625 .93675 .lQl .331 2766. 
380. .Oi?Ll3 914.52 79.45 -.271 40.862 .94539 .lQO .332 2720. 
390. .01731 861.09 76.04 2.331 44.007 .95356 .I89 .335 2655. 
440. .a1757 845.48 72.46 5.045 47.311 .96194 .I89 .329 2614. 
414. .41786 852.44 67.80 7.683 50.665 197422 .1811 ,318 2587. 
424. .oi913 W4.84 65.44 10.341 53.943 .978iP .ia7 .316 2578. 
434. .ois+4 838.54 63.31 12.891 57.183 .Q8573 .I87 .315 2563. 
444. .41463 792.74 61.44 15.357 64.243 .99267 .186 .321 2515. 
450. .41887 '751.35 59.42 17.631 63.255 .99954 ,186 .325 2460. 
464. .a1317 751.89 56.49 20.437 66.591 1.44688 .186 .314 2445. 
474. .01946 7bb.62 54.13 22.975 69.832 i.01385 .I85 .314 2425. 
484. .a1973 730.43 52.29 25.436 72.942 1.42439 .i84 .314 2404. 
494. .42442 721.72 50.70 27.913 76.149 1.42692 ,164 .313 2307. 
544. .42432 719.96 40.98 30.399 79.310 1.43344 ,183 .311 2570. 
514. .02061 709.75 47.46 32.826 82.429 1,03956 .1a3 .314 2362. 
524. .42489 696.69 46.05 35.222 85.499 I.44552 .182 .310 2345. 
534. .42116 684.96 44.67 37.593 B.¶.lcri 1.45131 .181 .349 2328. 
544. .a2145 674.58 43.29 39.949 91.576 1.45699 .I80 .341 2311. 
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TABLE VIb. THER”OO”NA”IC PROPERTIES OF OXIGEN 
14044. PSI& ISOBAR 
TEMPERATURE VOL”“E 
OEG. R FT3/LB 




F, -PSIA,LB PSIPIR BTU/LB 
ENTHALPI ENTROPY cv 
BTU/LB BTU/LB-R BTUILB-R 
CP VELOCITY 
BTUILB-R OF SoUNo FTlS 
l 116.444 .01170 2789.94 
i20. .01143 2749.07 
125. .41192 2691.27 
130. .01244 2633.63 
135. .41244 2576.61 
144. .a1216 2524.27 
145. .Oi224 2464.29 
154. .41232 2448.96 
155. .01244 2354.34 
164. .a1249 2344.52 
326.74 -44.645 -54.153 
314.26 -79.466 -48.785 
346.94 -77.745 -46.654 
296.23 -76.436 -44.936 
246.16 -74.344 -43.429 
276.62 -72.656 -41.135 
267.53 -74.984 -39.252 





.51935 .275 .3,9 4279. 
.53492 ,273 .38.3 4253. 
.54666 .274 ,345 4217. 
.56173 .267 .362 4111. 
.57612 .264 .364 4144. 
.58994 .261 .374 4141. 
.60311 .259 .375 4471. 
.615.34 .256 .373 *435. 
.62400 .253 .371 3997. 
.63975 .251 .369 3964. 
165. .41257 2247.55 234.97 -64.449 -31.829 .65107 .2*9 .367 3922. 
174. .01265 2195.52 227.61 -62.793 -29.997 *66241 .246 .365 31)83. 
175. .01273 2144.49 220.53 -61.185 -26.174 .67256 .245 ,361. 3641r. 
184. .41262 2494.51 213.69 -59.586 -26.359 .64281 .243 .362 3444. 
105. .41294 2445.64 247.10 -57.994 -24.549 .69273 .242 .361 3763. 
194. .a1299 1997.92 240.72 -56.444 -22.744 .70236 .241 ,361 3722. 
195. .01347 1951.39 194.56 -54.027 -20.942 .71172 .244 .364 3684. 
244. .41316 1946.49 168.64 -53.21r4 -19.142 .72484 .240 .364 3637. 
205. .I11324 1462.43 162.84 -51.671 -17.342 .72973 .240 .360 3593. 
214. .a1333 1819.22 177.26 -50.494 -15.542 .7344i a241 .360 3554. 
215. .a,341 1777.68 171.87 -2.8.51.3 -13.791 .74689 .241 .364 3508. 
220. .a1354 1737.39 166.65 -46.943 -11.940 .75516 .24i .359 3b67. 
225. .a1359 1690.35 161.64 -45.377 -14.146 176322 .239 .357 3b30. 
234. a41364 1664.52 156.72 -43.828 -8.369 .77143 .234 .352 3*02. 
235. .41378 L644.37 153.29 -42.469 -6.753 *77792 .234 .352 3383. 
zso. .01347 1645.44 149.71 -44.934 -4,978 .70539 .233 .352 3354. 
245. *01397 1596.41 145.23 -39.365 -3.153 .79291 .231 .348 3338. 
254. .41446 1556.11 140.51 -37.457 -1.449 .79995 .224 .344 3298. 
255. .Oi416 1529.93 135.60 -36.350 *347 .84694 .225 .339 3267. 
264. .41*29 1507.65 134.54 -34.464 2.489 .61365 .221 .I32 3237. 
265. .01435 1465.97 125.64 -33.435 3.754 .81999 .217 .326 3192. 
270. 141444 1432.52 iZt.47 -32.424 5.1115 .a2619 .213 .324 3156. 
275. .01454 1398.85 117.70 -34.638 7.042 .83215 .209 .316 3127. 
244. .Oi*62 1256.81 117.84 -29.347 8.592 .83773 .246 .329 3446. 
245. .01476 1431.66 124.66 -27.776 14.rBi .a4244 .243 .320 3232. 
294. 1414611 1334.23 124.97 -26.b43 i2.473 ..a4994 .245 .335 3177. 
295. .a1495 1326.37 122.21 -24.951 13.799 .45581r .247 .345 3197. 
344. .41546 1343.27 120.14 -23.435 15.618 .86195 *PO8 .342 3245. 
314. .41528 1324.34 115.27 -24.479 19.128 .8,.3b5 .208 .343 3176. 
320. .01547 1220.33 109.99 -17.665 22.429 .84393 .246 .346 3445. 
334. .41567 1149.17 104.73 -14.848 25.767 .a9422 .243 .346 3414. 
344. .a1549 1124.54 97.36 -12.447 29.195 .9044b .204 .33k 2948. 
354. .41612 1094.79 92.42 -9.264 32.514 .91449 .196 .327 2941. 
364. .01635 1476.16 84.94 -6.514 35.646 .92357 .194 .325 2894. 
374. .41657 1432.94 86.48 -3.463 39.493 .93235 .192 ,327 2854. 
364. .41679 987.44 43.16 -1.2b1 42.274 .94484 .lQl .334 2811. 
394. .41698 924.51 84.53 1.304 45.326 .9487.¶ .I90 .337 2749. 
440. .41723 945.78 76.42 3.968 44.633 .95717 .194 .333 27i4. 
410. .a1754 925.87 72.64 6.645 52.462 .96565 .189 .322 2741. 
424. .01777 934.96 64.51 9.321 55.381 * 97364 .lBI .312 2673. 
430. .01442 925.68 65.61 11.491 58.615 .98124 .188 .346 2653. 
444. .41422 467.66 64.09 14.287 61.522 .98791 .lB? .315 2601. 
450. .41842 812.64 62.46 16.692 64.457 .99452 .18, .323 2549. 
464. .41472 816.54 64.22 19.305 67.423 1.00192 .187 .319 2543. 
474. .41899 812.42 57.62 21.454 71.445 1.44894 .146 .315 2525. 
464. .a1924 794.37 55.34 24.299 74.166 1.01544 .I66 .312 24119. 
490. .41954 765.46 53.32 26.762 77.322 1.42193 ,185 .314 2469. 
544. .a1979 785.7.9 51.54 29.244 64.537 1.42842 .144 .347 2462. 
514. .42445 774.47 54.11 31.647 63.622 I.43453 .I64 .347 2444. 
524. .42034 756.74 48.67 34.419 66.652 I.44041 .I.¶3 .307 2426. 
530. .02456 745.09 47.32 36.360 89.656 1.04613 .I.82 .347 24il. 
544. .42481 732.99 46.03 34.744 92.657 1.45174 .1.31 .346 2396. 
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TABLE VI,,. THER”OOINAWIC PROPERTIES OF OXYGEN 
15440. PSIA ISOBAR 
TEHPERATURE VOL”“E 





ENWALPI ENTROPV CV 




l 117.723 .oi175 2041.49 327.23 -64.472 -47.139 .52051 .276 .359 4311. 
124. .a1174 2615.46 321.76 -79.688 -46.955 .52795 .274 .356 4294. 
125. .OiiBE 2750.51 310.31 -77.976 -45.023 .54372 .271 .355 k259. 
130. .a1194 2741.67 299.57 -76.277 -43.104 .55.377 .266 .362 4223. 
135. .I11242 2645.61 289.42 -74.591 -41.191 .57315 ,266 ,350 4188. 
144. .41214 2589.79 279.81 -72.917 -39.304 .58693 .263 .376 4152. 
145. .41218 2534.49 274.66 -71.255 -37.422 .64414 .260 .375 511b. 
154. .41226 2479.79 261.94 -69.644 -35.552 .bl282 .257 .373 4080. 
155. .41234 2425.76 253.59 -67.966 -33.692 .62541 .255 .371 4043. 
160. .Oi242 2372.46 245.50 -66.330 -31.844 .b3675 .252 .3b9 6006. 
165. .41254 2324.41 237.89 -64.722 -30.005 .64446 .250 .367 3916. 
174. .01254 2268.43 234.50 -63.115 -28.176 ,b5899 .248 .365 5930. 
175. .OlZbb 2217.80 223.37 -61.51.3 -26.355 .66954 .24b .3b3 3892. 
180. .41274 21b.6.16 216.54 -59.929 -24.542 .b7976 .245 .3b2 3852. 
115. .41202 2119.61 249.88 -54.348 -22.735 .66966 ,244 .361 5812. 
194. .a1290 2472.15 243.47 -56.772 -24.932 .b9928 ,243 ,3bO 3771. 
195. .01299 2025.03 197.29 -55.201 -19.134 .70962 .243 .3bO 3731. 
204. .a1347 1984.68 191.30 -53.633 -17.337 .71773 .242 .359 3689. 
205. .a1315 1936.74 105.52 -52.466 -15.544 .72660 ,243 .359 3b45. 
214. .01323 1094.44 179.92 -54.499 -13.743 .73527 .243 .360 3642. 
215. .01332 1852.49 174.54 -48.932 -1i.94c .,5373 .2S3 .3bO 
224. .a1344 1812.19 169.26 -47.367 -10.147 .75199 .243 .359 
225. .a1344 1773.11 164.19 -45.810 -6.356 .76004 ,241 .397 
230. .a1357 1735.21 159.28 -44.274 -6.562 ,76783 .23b .391 
235. .41366 1716.62 154.01 -42.920 -4.965 .77472 .236 .349 
240. .a1375 1681.71 154.95 -41.395 -3.19.9 ,712lb .236 .349 
245. .01385 i677.40 147.19 -39.835 -1.365 .78971 .23C .34b 
250. .a1394 1636.13 142.99 -3.3.335 .375 .79673 .23i .344 
255. .01443 1614.94 136.17 -36.43i 2.136 .a4369 .ees .339 










265. .01421 1546.19 124.32 -33.919 5.550 .9ib81 .221 .32? 3252. 
270. .a1434 1511.86 123.19 -32.506 7.214 .92341 .216 .320 3211. 
275. .a1439 1477.29 il8.74 -3l.lEb 6.842 .a2897 .214 .314 3173. 
280. .01445 1222.83 114.91 -29.070 14.2b5 .a3419 .211 .326 2969. 
285. .Oi461 15113.67 115.64 -24.303 12.263 .a4121 .245 .303 3248. 
294. .01460 1409.86 117.43 -27.403 13.781 184642 .206 .320 3191. 
295. .a1479 1409.47 119.74 -25.549 15.410 .a5222 .207 .329 3217. 
300. .a1494 1441.75 121.57 -24.494 17.344 .~I5832 .248 .334 3279. 
310. .a1511 1429.76 119.59 -21.166 20.604 .86979 .24., .339 3248. 
324. .Oi528 1314.07 115.38 -14.447 24.031 .a.5004 .246 .34b 319b. 
334. .a1546 1225.77 149.89 -15.633 27.316 .890lb ,203 .347 3115. 
340. .41564 1197.65 103.95 -12.794 34.754 .94445 ,244 ,340 3068. 
350. .01589 1164.75 96.69 -10.438 34.094 .91413 .198 .326 J'UOO. 
3bO. .01612 1156.54 91.11 -7.295 37.474 .Qt965 .195 .319 296b. 
374. .41632 1114.77 64.55 -4.699 44.624 .92827 ,193 .322 2929. 
380. .01651 1050.72 86.26 -2.126 43.744 .93659 .192 ,327 2891. 
394. .Olbb0 975.31 83.94 .340 46.661 .94423 ,191 .33b 2620. 
444. .01692 962.21 80.96 2.993 49.981 .95261 .190 .335 2.500. 
410. .01719 999.05 76.90 5.749 53.499 .96132 ,190 .323 28Ob. 
424. .a1745 1014.75 73.42 8.416 56.880 .9694b .189 .314 2791. 
430. .01769 lOlb.14 69.49 Il.008 64.156 .97716 .109 .306 2761. 
444. .41786 944.69 66.19 13.344 62.955 .98351 .189 .399 2678. 
450. .a1143 872.56 64.67 15.674 65.751 .98987 .188 ,316 2613. 
460. .a1431 884.39 62.79 14.274 b9.135 .99732 .i8a ,316 2619. 
470. .41457 ara.57 60.93 20.415 72.404 1.00435 .187 .314 2613. 
480. .01864 657.75 59.07 23.247 75.462 1.41479 .117 ,315 2587. 
490. .01945 84.3.77 56.74 25.716 78.623 1.01731 .166 .311 2563. 
544. .a1932 651.65 54.19 22..202 81.666 1.42346 .185 .305 2546. 
510. .a1956 839.27 52.42 30.592 84.928 1.42991 ,185 .303 2526. 
520. .a1979 624.66 51.42 32.936 87.914 1*03570 .164 .304 2505. 
534. .42002 445.iP 4Q.41 35.262 94,8*0 1.44135 .103 .304 2494. 
544. .42426 791.33 48.44 37.574 93,848 1.04694 .1n2 .344 2474. 
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